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(57)[ABSTRACT OF THE DISCLOSURE] 

[PROBLEM TO BE SOLVED] 

It forms L- sulfur containing amino acid by 
letting the microbial cell of microorganisms 
transformed by the recombinant body DNA 
which builds DNA which each codes (A) L- 
serine, (B) sulfide, (C) acetyl CoA, (D) acetyl 
phosphate, (K) serine acetyltransferase (SAT), 
phospho trans acetylase (PTA), and O-acetyl 
serine lyase (OASL) in Vector DNA, and/or the 
treated substance react. 
The manufacturing method of L- sulfur 
containing amino acid characterized by the 
above-mentioned. 
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[ADVANTAGE] 

L—± y L— ^MiT $ It can easily manufacture L- sulfur containing 

/H^fSHSltw, U^t>t^5fefet amino acid from L- serine, moreover, by a 

Jt$£LT\ i#ji&^T*l^3iH~'5 ^ high-yield rate compared with a conventional 

t#T*#<5 0 Lfrh, PT At method. 

T-ir^vwy <D%f%E~fX*f£ And since it performs reaction in the presence 

Jfc&ff o Z. t b , ^:4coTir of PTA and acetyl phosphate, it is not necessary 

fv^C o A^zWM't %>>&^ti l t£ to add a lot of acetyl CoA, and can cheaply 

< , L — "afiitT 5 / S^HSNiffif^ manufacture L- sulfur containing amino acid 

[Wtr1*jfc©l6ffl] [CLAIMS] 

[ft*JS 1 ] [CLAIM 1] 

(A) L-i?y>-£, (B) ^b#> A manufacturing method of L- sulfur containing 

t , (C) Tir^/wC o At, (D) amino acid, in which it makes 

Tir^vu y y^t , (E) ir y 1/ microbial cell of microorganisms transformed by 

Tir^ L /U' h7y^7i7-f recombinant body DNA which builds DNA which 

(SAT) ^n-Kt^DNA codes (A) L- serine, (B) sulfide, (C) acetyl 

£^<^_ DNAlvUfa&A/fciH. CoA, (D) acetyl phosphate, (E) serine 

&;if*:D N A\ZXWJKfe$k Ufc acetyltransf erase (SAT) into vector DNA, and/or 

$[£feco0fc:}o <fc fctt-e the treated substance, 

(D^M^H t , microbial cell of microorganisms transformed by 

(F) /^^*h7>^.Tir^7— recombinant body DNA which builds DNA which 
(PTA) ■& =i — Ki~ SDN codes (F) phospho trans acetylase (PTA) into 

A £r^< 9 ^-DNA \zM5Lk>tz. vector DNA, and/or the treated substance, 

lii&^&DNAfciT^Sfls^L- and microbial cell of microorganisms 

tz.'$L±yo<DMfa& XXf/HtclZ transformed by recombinant body DNA which 

^(D%±Wfot . builds DNA which codes (G) O- acetyl serine 

(G) 0-7tf;vt!)y!J7- lyase (OASL) into Vector DNA and/or the 
-if (OASL) $:3-Kf5D treated substance, react and forms L- sulfur 
NA?;^^ ^ — DN AidliiZsA/ containing amino acid. 
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2 ] 

(A) L— tryy<b, 

(B) ffittefci, 

(C) Ttf/UCoA^ 

(D) r-t^/uy ^st^f)^ 

—if (PTA) * = — K-fSD 
OiiiftD N A \CX&nm%: 

(H) -fe y ^7-fe^vV h7>^7 
z7-f (SAT) *3«fclK)- 

rt^-tyyyr-f (oa 
sd sr-en^tta- k-tsd 

NA^? ^-DNAtfl.^ 

m& i#DNAl;t WS&klk 
L © m fats X t>V * fc 

tt-t ©Mat/ i SrJSJC& HTL 



[CLAIM 2] 

A manufacturing method of L- sulfur containing 
amino acid, in which it makes 
microbial cell of microorganisms transformed by 
recombinant body DNA which builds DNA which 
codes (A) L- serine, (B) sulfide, (C) acetyl 
CoA, (D) acetyl phosphate, (F') at least 
phospho trans acetylase (PTA) into Vector DNA 
and/or the treated substance, and microbial cell 
of microorganisms transformed by recombinant 
body DNA which builds DNA which each codes 
(H) serine acety transferase (SAT) and O- 
acetyl serine lyase (OASL) into Vector DNA 
and/or the treated substance react, and forms 
L- sulfur containing amino acid. 



[»#S3] 

(A) l— 

(C) TWCoAi, 

(D) r-fe^/w JJyii, (E')'Pti: 
< t fc-fe y >-7-fe5vl- h 7 
7x7-f (SAT) Sr =3 — K 
fSDNA^^^-DNAlC 



[CLAIM 3] 

A manufacturing method of L- sulfur containing 
amino acid, in which it makes 
microbial cell of microorganisms transformed by 
recombinant body DNA which builds DNA which 
codes (A) L- serine, (B) sulfide, (C) acetyl 
CoA, (D) acetyl phosphate, (E') at least serine 
acetyltransferase (SAT) into Vector DNA and/or 
the treated substance, 
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(I) h7 

i? (PTA) ioctl/O-Tir^- 
/Hr y y|J7-f (OAS L) 

umm t ZRj&zitx l — %m 



microbial cell of microorganisms transformed by 
recombinant body DNA which builds DNA which 
each codes (I) phospho trans acetylase (PTA) 
and O- acetyl serine lyase (OASL) into Vector 
DNA and/or the treated substance react, and 
forms L- sulfur containing amino acid. 



[f»#rf 4] 
(A) L-ir U vb, 

(B) mitmt, 

(C) TirfvPC o At, 

(D) Tm-frV ymt, (G')'>& 

—If (OASL) K-fS 
DNA^^^^-DNA^fiii 
^ /clfl^X-fl^D N A id T^ffiifc 

(J) ir y ^T-ir^/W h y 7 
(SAT) joJ;T>*** 
$h7>^7tf7-f (PT 
A) fc^frl^frl^— Ki~5DN 
A^^-DNA JiljiaiiA^^' 
»i*D NAialM t 
fc$c£^<D#ft: jo J; X3/HL tz fi 
^ (D^mm b ZfcJfc £ -tfrT L - 
tfiSLT $ / ^££$£-£-5 r b 

Zftmb-fz^ L-^mr^y 



[CLAIM 4] 

A manufacturing method of L- sulfur containing 
amino acid, in which it makes 
microbial cell of microorganisms transformed by 
recombinant body DNA which builds DNA which 
codes (A) L- serine, (B) Sulfide, (C) Acetyl 
CoA, (D) Acetyl phosphate, (G') at least O- 
acetyl serine lyase (OASL) into Vector DNA 
and/or the treated substance, 
microbial cell of microorganisms transformed by 
recombinant body DNA which builds which each 
codes (J) serine acetyltransferase (SAT) and 
the phospho trans acetylase (PTA) into Vector 
DNA and/or the treated substance react, and 
forms L- sulfur containing amino acid. 
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[fit*Jl5] 

(A) L — tV^bs 

(B> mtmt. 

(C) TirfvUC oAb, 

(D) T-fefvwy >Wtt. (K) "fe 
y y7tf;w f7^7i7- 
-fe (SAT), h^^^T 
-fe^7— fe (PTA) 33«fctfO 

-r-fe^u-ty r— (o 
asl) nnma-Fts 

DNA^if^DNACIl^ 

^ rtrnatfe t#DNAi:tiK(5 



[CLAIM 5] 

A manufacturing method of L- sulfur containing 
amino acid, in which it makes 
microbial cell of microorganisms transformed by 
recombinant body DNA which builds DNA which 
each codes (A) L- serine, (B) sulfide, (C) 
acetyl CoA, (D) acetyl phosphate, (K) serine 
acetyltransferase (SAT), the phospho trans 
acetylase (PTA), and O- acetyl serine lyase 
(OASL) into Vector DNA and/or the treated 
substance react, and forms L- sulfur containing 
amino acid. 



im^me] [CLAIM 6] 

-fey yTtf^h?^^?! The recombinant body DNA which integrated 

y — fe (SAT) V yfrX/is h 7 > DNA which each codes the serine 

XT±=7-y— fe (PTA) acetyltransferase (SAT), the phospho trans 

U*0 — T-fe^/u-fe y y V T— -fe acetylase (PTA), and O- acetyl serine lyase 

(OASL) * M'ti = - K (OASL) in Vector DNA. 
t^DNAH^-DNAl; 
&fcA,fc**&lfcx.ftDNA„ 



[»#JI7] 

-fe y ^T-fe^/l" h 7 7 
7— tf (SAT), *7.* 
T.T-fef-7— fe (PTA) 

t>*o-T-fe^/nr y > y T— -fe 

(OASL) %*tl^tl=i— K 
1" 5 D N A # ±BM ft 5fc <£> t <£> 



[CLAIM 7] 

The recombinant body DNA of Claim 6 whose 
DNA which each codes the serine 
acetyltransferase (SAT), the phospho trans 
acetylase (PTA), and O- acetyl serine lyase 
(OASL) is a thing derived from an Escherichia 
coli. 
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#DNA 0 

[»#JS8l [CLAIM 8] 

ft^^e t-tclit 7 tcfSicCOll Microorganisms transformed with 

iij^DNAt Xl&Wi£$k Lfc recombinant body DNA of Claim 6 or 7. 



the 



[It^JS 9 ] [CLAIM 9] 

$Sc£#i#^J]§®-e£>5, ft* Microorganisms of Claim 8 
*I 8 tc|EifeC»^[^^i 0 microorganisms are Escherichia colis. 



whose 



[DETAILED DESCRIPTION OF 
INVENTION] 



THE 



[0 00 1] 



[0001] 



(£*T. SAT £ V» 
-if PTAtl^?.) *5 



[TECHNICAL FIELD OF THE INVENTION] 

This invention relates to the manufacturing 
method using the serine acetyltransferase 
(henceforth SAT), phospho trans acetylase 
(henceforth PTA), and O- acetyl serine lyase 
(henceforth OASL) which the microorganisms 
transformed with the recombinant body DNA 
produce of L- sulfur containing amino acid. 



[0 0 0 2] 



[0002] 



it, im&, mm&, -k&mm 



[PRIOR ART] 

L- sulfur containing amino acid, i.e., L- cystein 
and L- cystine, is useful as cosmetics, a 
pharmaceutical, food additive, etc. 
It lets L- serine, the acetyl CoA, and the sulfide 
react in the presence of SAT and OASL as one 
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4»-otLT, SATtJ 
it/OASL^ftT^ L— fe 
y Tir^vvc o J; XJHfo 

(N.M.Kredich, GM.Tomkins : 
J. Bacteriol., 241, 

4955-4965(1 966)) „ L.J&»Lfc# 
C<Z>KJ£-Cfi, iUflfiftTi? 
f/l/CoA^iCMitS 
SATStt^fifeLfcL 
— ^ar^ /BffcJ: !)iL^7 
-f — -y ? PI IF (feedback 
inhibition ) & § ft 5 * 

(D.Denk, A.Bock, : J. Gen. 
Microbiol., 133, 515-525 
(1987) K L-^«T;/i» 
M*^««>-C<ftV^r <b ft if CD 
IBIH£$:*rUCV*5 0 



of the enzymatic producing methods of such a 
L- sulfur containing amino acid. 
The method of forming L- sulfur containing 
amino acid in a reaction material is proposed 
(N.M.Kredich, GMTomkins: J.Bacteriol., 241, 
4955-4965 (1966)). 

However, at this reaction, in order for L- sulfur 
containing amino acid which needing the 
expensive acetyl CoA in large quantities and 
SAT activity formed to receive a severe 
feedback inhibition (feedback inhibition) 
(D.Denk, A.Bock J.Gen.Microbiol., 
133,515-525 (1987)), it has problems, like the 
throughput of L- sulfur containing amino acid is 
very low. 



[0 0 0 3] 



[0003] 



M] 

t5S AT&iTOAS L£*IJ 
fflLT, L-ir V y N T±?-/i> 
CoA, &£Xfiffi{kVo&fcJ&Z 

3o 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

The problem of this invention utilizes SAT and 
OASL which microorganisms produce, in L- 
serine, the acetyl CoA, and the method of letting 
the sulfide react and forming L- sulfur containing 
amino acid, it is providing the method of being 
simply and a high-yield rate and cheaply 
manufacturing L- sulfur containing amino acid, 
without using the expensive acetyl CoA in large 
quantities. 
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[0 004] [0004] 

[mMZM»:-fZ>tc!sb<D^®] [MEANS TO SOLVE THE PROBLEM] 

^^§^#bfi, WifiLB&M&MHk The present inventors did earnest research, in 

■f Z>tc!btiZ§lMM9Z LIZ&ML. order to solve said problem. 

»£*M*jK£1-3SAT*5j:tf As a result, it utilizes SAT and OASL which 

O A S L 3r^iJ#j LT, L-ty microorganisms produce, the consumed acetyl 

>\ T-fcfvi'C o A s 4o ctl/fift CoA is regenerated at the same time L- sulfur 

ityo%fx.fo£-&X L —isffiiT ^ containing amino acid will be compounded from 

J l£ ; £r£$c£ii"<5$*(v: % PTA L- serine if reaction is performed in the 

ioXXfT±f-JU]) yio#ST presence of PTA and acetyl phosphate when 

"CSf&Srfr 0 t , L — ± V yfr letting L- serine, the acetyl CoA, and the sulfide 

h L— isffiLT 5 J ^^-nlsJc^tb react and forming L- sulfur containing amino 

SilPHSfc:, M^tbfcT-ir^- acid, depend. 

/WC o A^S^^ti/5 ©t\ It acquired findings that it is L- sulfur containing 

ScoT-irfvvc o A£-$s;frPi~<5 amino acid possible to synthesise by a 

^ ^ftLMiffiJlX^-eL— "afifcT high-yield rate, without adding a lot of acetyl 

^iMtSrtTOS CoA. 

.t <9*P jL£r#fco *5SWf4-t© This invention was perfected based on the 

&j|fcg<5V^T7E/?)c&;Hfck£> findings. 

[0 0 0 5] [0005] 

■f-^b*), JW&l^fi, (A) L- Namely, this invention, (A) L- serine, (B) 

-try >b.(B) m\L<fob.(C) T Sulfide, (C) Acetyl CoA, (D) Acetyl 

tfKoAt x (D) T-fefvi' phosphate, (E) Microbial cell and/or 

V>1&b, (E)-tV^T±^/^ substance obtained by treating it of 

F7>^7x7 —if (SAT) microorganisms which transformed DNA which 

?T3-Kt5DNA^"<^- codes serine acetyltransferase (SAT) with 

D N A lc|EiA Ay fcfglfe x. ffc D N recombinant body DNA built into vector DNA, 

[0 0 0 6] [0006] 
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(F) t^^t^ h 7 Z/TsT-k^y— (F) Microbial cell and/or substance obtained 

if (PTA) Ki" <5DN by treating it of microorganisms which 

A£^<^ ^ — DN AfC^EiiA/^c transformed DNA which codes phospho trans 

&tft;i#DNAICT7#©*telfeL acetylase (PTA) with recombinant body DNA 

tzU^(Om^XXf/^tzit built into vector DNA, (G) It lets the microbial 

^(O^M^ot , (G) O — Tirf- cell and/or substance obtained by treating it of 

/i^ir V y T— if (O A S L) microorganisms which transformed DNA which 

KtSDNA^^^^- codes O- acetyl serine lyase (OASL) with the 

DNAt^Ii^Ay^iia^^frDN recombinant body DNA built into Vector DNA 

ACiTff£®$g££ Lfc$&£$7<Z)jij react, and form L- sulfur containing amino acid. 

WioX.U/^tc\^(D^M^t It provides the manufacturing method of L- 

5rKJ££i2:TL — IsVtiT 5 / g& sulfur containing amino acid characterized by 

££)&£it5r££#mi:1- the above-mentioned. 

[0 0 0 7] [0007] 

^fc N ±I£(A) ~(D) Moreover, this invention provides the 

jfoftt^iFypfeK th^^fc h manufacturing method of L- sulfur containing 

y>^Tir^^— if (PTA) amino acid in which it makes the microbial cell 

KtSDNA^r^^ of microorganisms transformed by the 

DNA h f£$l$& xif^ D N recombinant body DNA which builds DNA which 

A i^T^K^^ b /t^^^lOK codes the above-mentioned (A)-(D) component 

fcis <fc U/ti tz ii^e^Mfe and (F) at least phospho trans acetylase (PTA) 

t , (H) ± V ^Tir^/i- h y is into Vector DNA and/or the treated substance, 

^7x7^ (SAT) ioctt^ and the microbial cell of microorganisms 

0-7tf;^t!l^!)7-f transformed by the recombinant body DNA 

(OASL) fr^frl^tl^— K which builds DNA which each codes (H) serine 

f^DNAH^^-DNAIi acetyltransferase (SAT) and O- acetyl serine 

m&/vtcm$:7tftDN Alzxm lyase (OASL) into Vector DNA and/or the 

Klg^L/c^^^Wg^joctr/ treated substance react, and forms L- sulfur 

/^tcH^tDfaMWo t $:fxfi>& containing amino acid. 

5 0 
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[0 0 0 8] 

stc. *mw&. ±E(a> ~(D) 

tfyi/h7^7i7-^ (S 
AT) ^3-Kf5DNA^ 
^-DNA A> fc'ffl* X. 

&DNAKTff^$5&L^£ 
J: l>V£ tc itt^m 

^7— tf (PTA) Joctt/O- 
Tir^/Hry y!)7-f (OA 
SL) Sr^iia- K-T 5 D 
NA^^ ^-DN AfClS&A, 
D NAICT 



[0008] 

Furthermore, this invention provides the 
manufacturing method of L- sulfur containing 
amino acid in whichit makes the microbial cell of 
microorganisms transformed by the 
recombinant body DNA which builds DNA which 
codes the above-mentioned (A)-(D) component 
and (E') at least serine acetyltransferase (SAT) 
into Vector DNA and/or the treated substance, 
and microbial cell of microorganisms 
transformed by the recombinant body DNA 
which builds DNA which each codes (I) 
phospho trans acetylase (PTA) and O- acetyl 
serine lyase (OASL) into Vector DNA and/or the 
treated substance react, and forms L- sulfur 
containing amino acid. 



[0 0 0 9] 

Hfc, #3SWttU ±SE(A) ~(D) 
f&tob. (G')'>fc< thO-T 
ir5vH? V >V T— if (OAS 
L) ?r3-Kt5DNA^ 

9 -d n a izm&Astamx-fc 
dna \zxmn$£%k l izw&m 

tok. (J) -fey yrtf;H>7 
y^7i7-f (SAT) S3 J: 

(PTA) Htifti^-Kt 
5DNA^^- DNAULifi 
&A/fc£i.$IX.ffcD N A 



[0009] 

Furthermore, this invention provides the 
manufacturing method of L- sulfur containing 
amino acid in which it makes 
the microbial cell of microorganisms 
transformed by the recombinant body DNA 
which builds DNA which codes the 
above-mentioned (A)-(D) component and (G') at 
least O- acetyl serine lyase (OASL) into Vector 
DNA and/or the treated substance, and the 
microbial cell of microorganisms transformed by 
the recombinant body DNA which builds DNA 
which each codes (J) serine acetyltransferase 
(SAT) and the phospho trans acetylase (PTA) 
into Vector DNA and/or the treated substance 
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£ fc \~%.%:<D>8kWfo t £ it" react, and forms L- sulfur containing amino acid. 



[0 0 10] [0010] 

Ht^ ^^^ft, ±IS(A) ~(D) Furthermore, this invention is the 

J&ftts (K) -feyvTir^/Ph above-mentioned (A)-(D) component, (K) It 

7 is* 7 3i 7 —if (SAT), * lets the microbial cell and/or substance obtained 

h7y^7tf7-f (P by treating it of microorganisms which 

T A) $5 £XfO — Tir^vHr U transformed DNA which each codes the serine 

yjJT—t? (OASL) Sr^ti acetyltransferase (SAT), the phospho trans 

Ki~5DN A^r^^ 9 acetylase (PTA), and O- acetyl serine lyase 

— DNAtaffli&^fc'jBaifcfcftD (OASL) with the recombinant body DNA built 

N A\cxMKfc$:Ltz'$i±V>)<D into Vector DNA react, and form L- sulfur 

Mffcfc<fctf/*;fcli-£©to3i& containing amino acid. 

t 3rKJS£-ti:T L — ^fiftX 5 J It provides the manufacturing method of L- 

i££rdfeJ&£-£"<5 t &%fWtb i~ sulfur containing amino acid characterized by 

5 , L --^fifcT $ / m<DMi£jJ the above-mentioned. 

[001 1 ] [0011] 

Ilf^ ;fc3§f^(i N ir y ^Tirf 1 Furthermore, this invention provides the 

;v F7^^7i7— (SA recombinant body DNA which integrated DNA 

TK/ft;*.7fc h7 y^T±^7— which each codes the serine acetyltransferase 

if (PTA) :fc=fcl>*0-7i?f- (SAT), the phospho trans acetylase (PTA), and 

/H? yy!J7-f (OASL) O- acetyl serine lyase (OASL) in Vector DNA. 

Z^tl^tl^— KtoDNAS: Furthermore, this invention provides the 

^ — DN AicMj&^/c#JU& microorganisms which transformed DNA which 

iftDNA^rittS,, 5Hc %> each codes the serine acetyltransferase (SAT), 

-try ^TirfvVr-y the phospho trans acetylase (PTA), and O- 

^7i7-t'(SAT),*^ acetyl serine lyase (OASL) with the 

*h7 >-^T±^- 7 —if ( P T recombinant body DNA built into Vector DNA. 
A) &cfcTO-71?5vHr y y 
!!7-f (OASL) 
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[0 0 12] 
(A) -(D) fifefr 

3?f, -f&frt,SAT s PTAjo 
i^OAS L£*l]ffl IT, (A) 
L-iry V X (B) «tffc*MC) T 
tfKoA, *sJ:t/(D) r-t 

fcT-fe^/uC o A<7)S^S#^T' 

Tir^/uc o A©*AP*Srffi< 
flltSIi^^ (C) 
Tir^/vc o AO^JDAliL- 
•fey VI mmol ^£0, 
0.0005 ~ 1 mmoU * L < 
0.001 ~0.5mmol T*&>5 0 



[0012] 

Hereafter, it demonstrates this invention in 
detail. 

(A) -(D) Component 

This invention utilizes the enzyme which 

microorganisms produce, i.e., SAT and PTA, 

and OASL, (A) L- serine, (B) Sulfide, (C) 

Acetyl CoA, it reaches. 

(D) It lets acetyl phosphate react. 

It compounds L- sulfur containing amino acid 

from L- serine. 

Since it is made to react in the presence of PTA 
which is the consumed reproduction enzyme of 
the acetyl CoA, it can restrain low the additional 
amount of the acetyl CoA expensive as a raw 
material, the additional amount of the acetyl 
CoA of the (C) component is usually 0.0005 to 1 
mmol per L- serine 1 mmol, preferably 0.001 to 
0.5 mmol. 



[0 0 13] 

(B) f&ftomittob LT 

hy mtuv Tkfifc 
it-r b y v&wm-f btiz> 0 

lmmol ^tz<0, ii^, 0.1 ~ 
lmmol -CfoSo (D) f$ft<DT 
■fe^/uy *&<dWM-Bl13l* L- 
iry VI mmol ii^. 



[0013] 

Moreover, (B) As sulfide of the component, the 

hydrogen sulfide, sodium sulfide, potassium 

sulfide, a sodium hydrosulfide, etc. are 

mentioned, for example. 

The additional amount of the sulfide is usually 

0.1 to 1 mmol per L- serine 1 mmol. 

the additional amount of the acetyl phosphate of 

the (D) component is usually 0.05 to 2 mmol per 

L- serine 1 mmol, preferably 0.1 to 0.6 mmol. 



3/24/2006 



15/87 Copyright (C) 2006 The Thomson Corporation. 



JP9-9982-A 



THOMSON 

* 



0.05~2mmoU &^<I10.1 
~0.6mmol VfoSo 



[0 0 14] 

(El ^(K) , (El (F1fci:WG') 

(E) ^ttSATSra- K-f-5 
DNA^^^-DNACtii 
A/«fllj|jt#DNAtJ:0 , (F) 
^liPTA^n- K1"5DN 
A iSr^ ^-DNA A/fc: 
i|fl&X.f*:DNAU:«fc«!K (G) $ 
^IIOAS L^3— K1--5DN 
AH^^-DNA A, tc 

LifrDNAIIJ:^ 



[0014] 

(E) -(K) (E'), (F), and (G*) component 
(E) Component is recombinant body DNA 
which integrated DNA which codes SAT in 
vector DNA, (F) Component is recombinant 
body DNA which integrated DNA which codes 
PTA in vector DNA, (G) Component is 
recombinant body DNA which integrated DNA 
which codes OASL in vector DNA, 



[0 0 15] 

(H) ftBmSAT&il/OAS 
L&^ft-tMx^ — KtSDNA 

h^-dna A/fcis 

^^^DNA{c:J;f9,(l) j&ftfc 
P T AtoXXfO A S L&-5-*V?* 
ft a — KtSDNA?:^^ * — 
DNA A//fllHfc;t #D N 

Atw«t 19 % (J) J&#f*S AT*5 
it/PTA^^^ti^- K-r 
5DNA£^ ^ — DNAtCiia 
iA^c*a&;iftDNA^J: 9 N 



[0015] 

(H) Component is recombinant body DNA 
which integrated DNA which each codes SAT 
and OASL in vector DNA, (I) Component is 
recombinant body DNA which integrated DNA 
which each codes PTA and OASL in vector 
DNA, (J) Component is recombinant body 
DNA which integrated DNA which each codes 
SAT and PTA in vector DNA, 



[0 0 16] 

(K) MSAT, PTA&J; 
I/O AS L%%tl*?n=i— K-f 
5DNA^ ^ — DNAM 
iA^C*&&X.ftDN AlZ. X , 
(E)$Lft\t>>t£ < i'tSAT?: 
=i— Kt6DNA^^-D 



[0016] 

(K) Component is recombinant body DNA 
which integrated DNA which each codes SAT, 
PTA, and OASL in vector DNA, (E) The 
component is the recombinant body DNA which 
integrated DNA which codes SAT at least in 
Vector DNA, (P) The component is the 
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N Alc|aiAA/01^x.#:DNA recombinant body DNA which integrated DNA 

iz. «fc U , (F')$#l±'>fc <itP which codes PTA at least in Vector DNA, (G) 

TA^3- Ki'SDNASr^^ The component is the microbial cell and/or 

* — DNAto&i^^*&ifc;i#: substance obtained by treating it of 

D NAM J; 9, (G'Jfife^te^ft microorganisms which were transformed with 

< HOAS L?r3- K"t~SD the recombinant body DNA which integrated 

NAH^-DNA (ClIjA A/ DNA which codes OASL at least in Vector DNA. 

[0017] [0017] 

ft. (E')fife#li, Afrfat-te, (E) In addition, specifically, (E') component is, (E) 

ft&s (H) fi£:9\ (J) fiJc#*3,fctf Component, (H) Component, (J) Component 

(K) fifc#j6»5>»fi;h,5. (F)fife# It reaches. 

f±» *ft#Jfc: fix (F) (I) fife (K) It is chosen out of the component. 

0uiy(K) (F) 

iilinSo (G')fifeWx ^fttfj Specifically, the component is, (F) 
{^(i^G) fife5h(H) fifc^h (I) fife Component, (I) Component, (J) Component 
#3o=tt>*(K) ^^blliH It reaches. 

So ±IE(7)SAT, PTA&i (K) It is chosen out of the component. 

t>*OAS LSr-etl^tl^- K-T (G) 

3iH5^-ft, 2?0>£ 5ftt&£4fe Specifically, the component is, (G) 
{c&^-f -5 t>W"Ct> J:v^\ # Component, (H) Component, (I) Component 
(C, mfctf), m&&}\Z.MW£tl It reaches. 

T V ^ 5 & JfccD <b <£> #W il (K) It is chosen out of the component. 

fcfflv^bti-So Although the thing originating in what kind of 

microorganisms is also possible for the gene 
which each codes above SAT, PTA, and OASL, 
the thing derived from the Escherichia coli 
currently particularly clarified hereditarily and 
structurally is used suitably. 

[0018] [0018] 

$.tz, ^l^Cffll^^^^- Moreover, as a vector DNA which it uses for this 
DNAiLTIl frHnJ&S t<£> invention, what kind of thing may be used, for 
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X*h J: < x #'Jx_te\ ftftWoWbii » example, in the case of bacteria, it can mention 

7*7*^ K^^^^-DNA, /< the plasmid vector DNA, the bacteriophage 

^rUi77-^^-DN vector DNA, etc. 

Atet'^mf Z^k&X*$Z> 0 Specifically, plasmid pBR322DNA [made by 

^ffcWi-fl, 0!lx.fi£. ^7^; Bethesda Research Laboratories (Bethesda 

K pBR322DNA [ir^^- ] J Research Laboratories) Co.] plasmid 

f - f • 7#7 h!l -X pUC118DNA (made by Takara-Shuzo Co.), 

( Bethesda Research phage (lambda)cl 8 57 1121 

Laboratories) £h$!|J> 7*7 (Unexamined-Japanese-Patent No. 

K pUC118D N A (SiBiSfl: 58-212781 ), etc. are suitable, for example. 
§8h 7T-i/Xc\ Q57 112 1 

OftHlBg 58-212781 4§-4*$ft) ft 

[0 0 19] [0019] 

P T A N S ATioit^OAS L The structure and the base sequence of the 

Z^tl^tl^— K1~53t{Si\ gene which each codes PTA, SAT, and OASL, 

i~ftfc>^»p t a > cy s Ejoct i.e., pta, cysE, and cysK are also public 

tfcy sKIt ^cDtSig, ^ knowledge (Z.Leish et al., 

E^Jk^fcP (Z. Leish AppLEnviron.Microbiol., 59, 892-898 (1993);). 

£>,AppL Environ. Microbiol., 59, A. Refer to Matsuyama and others, 

892-898 (1993) ; A. Biochim.Biophys.Acta, 1219,559-562 (1994). 

Matsuyama h , The amino acid sequence of PTA drawn from 

Biochim.Biophys. Acta, 1219, the base sequence and this base sequence of a 

559-562 (1994)^#fiSc7)r t) 0 pta gene is shown in FIGS. 1-3, and the base 

p t a iHSiFt^^SSfi^J^octtK sequence of a cysE gene and a cysK gene is 

RiftXia^J^e>*#ffl*ix5 P each shown in FIG. 4 and FIG. 5. 

TAC7 ^ /B^BB^'J&'HI 1 ~3 According to the method described by the 

fd, c y s E £ IF c y above-mentioned documents, it can perform the 

s Kitfe^wSSiB^iJSr^rtl/^ preparation method of the microorganisms 

jft/139 4 jo J: I/O 5{d75i~ 0 ^tfri which transformed these genes with the 

bfifc^S:^^ — DNAlCjfefi recombinant body DNA built into Vector DNA 

ii/iyfc:^a#lx.^DNA{CT^K using the method of usual public knowledge. 

Lfc$fc£^<^PI§<?£f3^ _b For example, it is prepared in the following 

tZXffi^t£^£fritcjjfe\Z?$C method and procedures. 
m%<Dte%l(D%&:%m^ 
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rtucte, myitis 

i ) ft^w^s : - <D%m-is 

3o 



[0020] 

First, the objective gene is prepared. 

The following method is used for this, for 

example. 

1) Chemical synthesis method : it can use this 
method conveniently in the case of the 
Escherichia coli of which the structure of the 
objective gene and its base sequence are 
known. 

According to the base sequence of public 
knowledge, it carries out a total synthesis 
chemically, it clones in the vector for a cloning. 



[0 0 2 1 ] 

2) 4>*qtf>#ftT\ gwae^- 

j£U ? a-=.y 

3) Bfo&mmmL. t(r>m 
mm &m<v-n<DT $ / mm 

Sr^tf D N AKlfK'^t)^^ @ 
^)ilf5^DNA^^i9 tti-To 



[0021] 

2) Prepare mRNA of the objective gene by the 
method of public knowledge, and it 
reverse-compounds the target cDNA clone, it 
clones to the vector for a cloning. 

It gets moldy this method and it is used suitably 
for eucaryote, such as yeast. 

3) Purify the objective enzyme, it decides some 
amino acid sequences of the enzyme protein. 
Based on it, it chemo-synthesizes the oligo DNA 
primer of the objective gene. 

It takes out the objective gene DNA from the 
DNA-fragment blend which contains the 
objective gene by the Southern-blotting method 
using the primer. 

It makes it amplify by PCR method by making it 
into a casting mould. 

It clones the DNA fragment in the vector for a 
cloning. 
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9 v—^vyWi^V ? — And a restriction enzyme cuts and it makes it 

^yjf-t&o %z LTx $iJPS only the DNA-sequence part of the objective 

#*(^J:l9«IWfUTBW3te j f' gene. 

©DN K^\\Wj}tttfV>\><n\Z- It can prepare said DNA-fragment blend by the 

i~6 0 SulEDN AWrftWLityofes public knowledge method by the various 

%k&foD N A^SftJIWStf;: restriction enzymes of Chromosome DNA, such 

<k ZtyWr^^MtfJIt/vWrte ¥<D as cutting and a physical shearing. 

^^P^"ffi"ClSS!i"C# 5 0 -^>^ It can use this method conveniently about a 

ifelilS«^*^ov^-C, prokaryote. 

[0 0 2 2] [0022] 

4) @ ^itfST* OfHalL t&3£IB 4) When the structure of the objective gene and 
^iJ^^oTt^I^ a base sequence are known, it is the method 

V^feix5*ffi-Cfc536S,N*S, used suitably. 

C^iffi^O^SiB^'JW— pP^r^k^ However, it chemo-synthesizes a part of base 

^ti^£r:7 0 7^-^— £: sequence of N terminal and a C terminal, in the 

IT, PCR?4ia^ S^Jit chromosome DNA (the chromosome DNA 

fefDNAifr^-a^MD extract and purified from the microorganisms 

N A CAfc^&ffiM t & <5$&£ used as a gene supply source) which maintains 

^fbttai^Lfc^feftDN the objective gene DNA by PCR method by 

A) ifr^t^a^^l^x ^rL<fi@ making them into a primer among the 

^it{5^DNA$r^^i"5^'fe chromosome DNA (chromosome DNA extract 

ftDNA (fifeT-^lo^ t & <5 and purified from microorganisms used as gene 

$&£^#^tttfjffi§S{ supply source) fragment blend containing the 

DNA) (^joV^T, BffiMfc^ objective gene DNA fragment, it amplifies only 

£tt£ri#«£*So RfS^lSrT the objective gene. 

# p ~^ii*i£k!ilj L > iHtl £ tl It carries out the agarose electrophoresis of the 

tz B^itfs^^y/i^^bBx 1 !) reaction material, it takes out the amplified 

tU L N ^ n — > Jfffl^p $ — objective gene from a gel board, it clones to the 

p-^y^f^o vector for a cloning. 

^fliSO^^lc^fiit^fflv^ This method is used suitably in the case of an 

btiSo Escherichia coli. 

[0 0 2 3] [0023] 

±f£l) ~4) (Dj5ik\Z-SL*)M It obtains each strain by transforming or 
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mantes &>fcfc*zm&Astc 

y> (D.M.Morrison) <D^& 
(Methods in Enzymology, 68, 
326-331(1979) #{§) ^cf9tf 

AJit*— V (B.Hohn) © 
^"jlfe (Methods in Enzymology, 
68,299-309(1979) #{$) KJ; 



transducing the Escherichia-coli strain which 
belongs to microorganisms, for example, said 
Escherichia genus, using the recombinant body 
vector DNA incorporating the objective gene 
prepared by the method of said 1)-4). 
It can perform this transforming by the method 
(Methods in Enzymology, 68,326-331 (1979) 
refer to) of D.M.Morrison (D. M.Morrison). 
Moreover, it can perform the transduction by the 
method (Methods in Enzymology, 68,299-309 
(1979) refer to) of a bi- horn (B. Hohn). 



[0 0 2 4] 

BNH, 1-^t>*>, SAT, PT 
AjoctU^VS/cfiOAS L££ 

tz » I c # & * <d i£ 14 Sr i'J £ i" 



[0024] 

Each objective gene is the target enzyme at the 
recombinant body vector DNA incorporating 
each objective gene about transforming or each 
strain which carried out the transduction, that is, 
in order to check whether it produces SAT, PTA, 
and/or OASL, it measures the activity of each 
enzyme. 

It is checked by it whether the target gene has 
been cloned. 



[0 0 2 5] [0025] 

£ 7c , ft <fc> — iixfft&^'&'C h 5 Moreover, it is the most general method. 

fc, B^itfE^-fi, TI5C0^r& However, it can prepare the objective gene also 

l:<tott) M-f 5 r. k # t? t by the following method. 

5 0 5) Prepare a DNA-fragment blend by the 

5) BiftitW^W-f method of public knowledge from the 

frDNA^b^W^St'DN chromosome DNA containing the objective 



3/24/2006 



21/87 Copyright (C) 2006 The Thomson Corporation. 



JP9-9982-A 



THOMSON 

— * 



A»f)t^^iit5o Zti gene. 

h<DDNA S:7h7^yA It clones these DNA fragments to the vector for 
(d4££n ^ p— a cloning by the method of public knowledge at 

n-^y^f^o random. 

[0 0 2 6] [0026] 

2fcl^T\ ±IE5) tf^ifef- J: 9 Subsequently, it obtains each strain by 

WlWl £ tlfc @ ^MaiZ^ A/ transforming or transducing the Escherichia-coli 

fc*Sftx.ft / <^^ ta -DNAS:ffl strain which belongs to microorganisms, for 

t N T. 0ijx.{±*fijf£^i y example, said Escherichia genus, using the 

v'i y fc TS^JS^S^MS^ recombinant body vector DNA incorporating the 

£:7F25t$5&$><5 L objective gene prepared by the method of said 

T*ft^ft»BttS:#5o -t L 5). 

t\ ±IElfitt^kS AT\ PT And it can obtain the Escherichia-coli strain 

A*5 cfctf/*fcl40 A S L±I which has SAT, PTA, and/or OASL productivity 

tt^r^r^SMt^Sr^^PO^ife^ including the recombinant body DNA which 

J: 9 y — n>^^-t"5 ItC inserted DNA containing each gene in Vector 

£9* ^ftfe-T-Sr^^-fSDN DNA by screening by the method of public 

A£r^<^ ^DNAtffA bfc knowledge of the strain which has SAT, PTA, 

SMDNA^SAT, and/or OASL productivity from the 

P T A *> £ XI/ 4 f4 O A S L above-mentioned strain. 

[0 0 2 7] [0027] 

±.t£<D x ? D ? b LX As the above-mentioned screening, it binds 

fi, #iJ;Ui\ M1£1fc&£titij< around the proper agar the transformed 

VMlJf^R^A^tifc Escherichia-coli strain or the Escherichia-coli 

^:^^t^Srill[^3|l3^i#itetC^ strain by which the transduction was carried 

l^t\ n d - — Srff^^^So out, for example, it forms a colony. 

=z pz:- ^ril^:^^ y^7>t It moves a colony to a proper membrane and 

l£ L t 9 , ^ >>^y ^±T"B^ carries out the bacteriolysis of the microbial cell 

Ir^K't'So buIE^p— — tfffi on a membrane. 

ffi$ti/c^ yy7^±t\ MM On the membrane to which the bacteriolysis of 

=3 p — #?#^<£>— £B(£>T 5 said colony was carried out, it carries out the 

/Wt&mfr tilt* radiolabeling of the oligo DNA 
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V 3 D N A £^tttE1i!I$i~<5 chemo-synthesized from some amino acid 

rt\ fet^^rfflv^T^^^f^L. sequences of a bacteriolysis colony and each 

ZtitD<DWMik$~V ^DNA t enzyme, or carries out an enzyme label using 

y y 5? 4 */ B is&ff an antibody, it performs hybridization with these 

9o M/U^f-i/ay^ labeling oligoes DNA. 

Ltz^ — ilS^tpltili- It lands the colony which was hybridized to a 

ft±ff i§^i"5 0 proper medium, and cultivates. 

[0 0 2 8] [0028] 

— - >^^(c: J: !9#P>ixfc As method of acquiring the new recombinant 

MWti*b1&ik&tlizffi&ft1IB& body DNA purified from the strain obtained by 

x.#DNA?rt#5^?£i: LT screening, the method (J. Bacteriol., 

fi, MK.it, 116,1064-1066 (1973) refer to) of P. Guerry and 

( RGuerry ) h (O % others (P. Guerry), the method (J. Bacteriol., 

(J.Bacteriol., 116, 1064-1066 110,667-676 (1972) refer to) of D.B.CIeweel (D. 

(1973) #H8K t r • tf • ? B.CIeweel), etc. are mentioned, for example, 

^/w (D.B.CIeweel ) (Djjfe Subsequently, for example, it lets restriction 

( J.Bacteriol., 110, 667-676 enzymes Sma I and Kpn I (all are Takara-Shuzo 

(1972) t£i?ffilg\rf bfri company make) act on the purified 

<5 0 &V>"C V ±f£<^M{fc£tL/c above-mentioned new recombinant body DNA. 

ffiMteU&Z-fcDNAiZ, It obtains a DNA-fragment blend. 

SOPSSI^ Sma I jo it/ Kpn In order to isolate various genes from the 

I (V^-f tbtSSigtt©) £rf£ above-mentioned DNA-fragment blend, it can 

ffl £*T, DN ABrtfiS-g^S: obtain by the method (Molecular Cloning, 173 - 

f#5o iSDNAlr^»J: 178 pages, 1982, and Cold SpringHarbor 

*) &8ifrl£ J ?-£:^Ki"t' 3 t-fi> Laboratory publication) of tee maniac teeths (T. 

7/f7z7r^ (T.Maniatis) Maniatis). 

(Molecular Cloning N 
173-178 I, 1982 ^ x Cold 
SpringHarbor Laboratory ttJJK) 

[0 0 2 9] [0029] 

±.ti<D£ o \z LT^8t£tifc@ It connects the proper promoter of public 

^JOilfeT-c y sE, p t a knowledge according to a host cell, for 

XXI c y s K, "t~ft;b^> s S A example, a rack (Lac) promoter, a trip (Trp) 
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T\ PTAJoit/OASL^^ 

- K1--5DNABfi?'J{w N <tk*®<n> 

ify (Lac) :/n^— 
h y -y7°(Trp) /d^-^- 

& 5 v> fi$ij^SB?'j t& i?*m&-r 

<5<> #)lira, c y s E , p t a , 
c y s Kg#<7)7°P^— ^ — % 

ffjiJMfl?iJ£#ji{-fflv^ £ ^ 



promoter, or a control sequence with the DNA 
sequence which codes Genes cysE, pta, and 
cysK, i.e., SAT and PTA, and OASL to have 
isolated as mentioned above by the method of 
public knowledge. 

Of course, it can use conveniently the promoter 
of cysE, pta, and cysK itself and a control 
sequence. 



[0 0 3 0] 

^!t=i K^UAA, U AG, U 
G A «r4fc*q <DjffeT:m&i- 5 „ 

^ fc , c y s E , pta, cy 
s Kg#0^ih3 K>\ * — S 

3. Z<D£ 0 \Z. L"C, 
SAT, OAS L*3 it/X^fc 

tt p t a & £M-r 5 nm *.# D 



[0030] 

Furthermore, it connects by the terminator 
sequence of public knowledge according to a 
host cell, or the method of public knowledge of 
termination codon UAA, UAG, and UGA. 
Moreover, it can also use conveniently the 
termination codon of cysE, pta, and cysK itself, 
and a terminator sequence. 
Thus, it can prepare the recombinant body DNA 
which produces SAT, OASL, and/or PTA. 



[0 0 3 1] 

*-^£ig*£LfcDNA£^n 
- =. y ^ffl ^ * - jziijfl 31 iA £ 



[0031] 

In addition, it can also use conveniently a 
promoter, a terminator, etc. which it contains in 
the expression vector itself. 
It inserts or connects DNA which connected the 
obtained promoter with the vector for a cloning. 
Subsequently, it cuts out the objective gene 
DNA fragment integrated in this vector for a 
cloning from this vector by a proper restriction 
enzyme, it inserts or connects with the usual 
expression vector of public knowledge, a 
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<9 #J <9 tH LT N <£&coi§^<Z)^ recombinant body expression vector is 

mffl^^-^A&^Lillg prepared. 

LT, Jfilfex.frlS^^^ ^— d5 As the expression vector of public knowledge, 

PS8£*i3o &$5\<D%ii%s<9 # i.e., a plasmid vector, it can mention 

-iLTWt, irt£t>hs ^7* (Iambda)cl 85 7 1121 

5 V*<9 9 — h Ltll,Wx.tf, (Unexamined-Japanese-Patent No. 58-212781) 

pBR322, etc., for example as pBR322 and a phage 

LTfi, #J;Ui\ ^cl 8 57 1 1 2 vector, for example. 
1 mm?® 58-212781 

[0 0 3 2] [0032] 

d <Z)4ir£\ ^^^-USAT, In this case, it can also prepare the recombinant 

PTAfci tFO AS bilfi body expression vector incorporating DNA 

tiZ> 1 H<£>i#^£::3— Ki~<5D which codes one sort of enzymes chosen as a 

N A tcm$: X- ^ vector from SAT, PTA, and OASL. 

9 $ — &MM~$~ & t Moreover, it can also prepare the recombinant 

So 1*]^^^ ^ — H S A body expression vector incorporating two sorts 

T N P T Ajo cfcT/O A S Lfrb of DNA which each codes two sorts chosen as 

Mt£tiZ> 23SSr-tH'€ix= 3 — K the same vector from SAT, PTA, and OASL 

t5DNA 2&&$&&A/£:$liL& It can also prepare the recombinant body 

Z-fc^fe^^? ^~3ri§Mi~<5 w expression vector which integrated three sorts 

£fc-C#<5U ffl-"<?? — \>i of DNA which each codes SAT, PTA, and OASL 

SAT, PTAfcil/OASL in the same vector. 

Sr-tjfi-^ti^— Kt5DNA3 It can attain this by the method of said D.Leish 

U%f&&As1£1IB&£fc%&'<? and others, and the method 

9 — *WkWr%> Zki>~e%£o (Unexamined-Japanese-Patent No. 1-228473) 

^ tt(i^ BulS D. Leish b (Djjife, of Matsuyama and others. 

fepLj h<Djj&L (#Hi¥ 1-228473 For example, it can each carry out one or more 

•§-45$R) fc«k ■9S^Jc"C#5o #l insertion of the 2 or more types of gene DNA at 

il^^F-DNA^VMiT'n the same vector by newly producing a 

^e— $ — DNAlgJ$©j3^MWK£ restriction enzyme cleavage site on both the 

mz\^mwmm^]W\%^\^U outer sides of Gene DNA or the promoter DNA 

~tZ>Z. hfck 9 , P^^<^^— region. 
}C 2 S«± WitfeT" DNA^ 
jx^tb 1 fi«±ff A1"5 d t & 
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[0 0 3 3] [0033] 

SATIi, -a$c£tifcL Moreover, SAT receives a feedback inhibition 

-H*$lT ^ / S£(dJ: 9 7>f — K with compounded L- sulfur containing amino 

'<5^lfiS«:£tt5©-e, L- acid, depend. 

lafifcT ^ / B£M X <5 7 >r — K'* It is very suitable in this invention to treat the 

y^PlSSrStt&V^J: ofcSA gene cysE which codes SAT so that the 

T£r^— K't'Sitfe^F c y s E feedback inhibition by L- sulfur containing 

^r&iSi^ CI <t #\ tio amino acid may not be received. 

V^te^&T£?jiTfc<5 0 Generally a Mutan^-K (made by Takara-Shuzo 

KJ\ M u t a n tm — K company) kit etc. is used for it. 
igtfcSD hfti?/^— What is sufficient is just to perform a little salt 

fflV^tt^o A^fitl^fi D.Denk group substitution etc. according to the method 

h<DjjW: (J. Gen. Microbiol., (J.Gen.Microbiol., 133,515-525 (1987)) of 

133, 515-525 (1987)) tiot, D.Denk and others specifically. 

— ^ISiiM&ft <^£r?TX.fl J; I* N o Moreover, things to treat, such as nitrous acid, a 

Sfcx 3i$j§&. t K7^ formic acid, and a hydrazine, it can attain 

^^cD^a^5^<h C#rS^£ suitably by using the gene cysE which the SAT 

fl^^i&l^JS* 7 N iHS^f-X^ activity of the microorganisms itself took out 

%W ($0 tBJ&x 90 I, 1988 from the mutant which stopped receiving such 

^/flk^yofefctD S ATffitt^ an obstruction in [the new basic biochemistry 

^<D J: 5 ftPlll^ixitt^i < < ft experiment seminar 7, genetic engineering, the 

ofc^Stfc«fc t> 1x9 ft Lfcifrfs Maruzen Co., Ltd. publication, 90 pages, and 

fcysE^l^r^i^i: 1988] etc. 

[0 0 3 4] [0034] 

huIHW LTPll^ £ ti/fc N It obtains a transformed body by transforming or 

BffiMfc^&%&&A;tc%B.$:Z-i$ transducing various microorganisms using the 

^H/^ 9 — SrffiV^T. #3I$Sc recombinant body expression vector 

£^£:^Ki5&fo5V>{iff2W^ incorporating the objective gene prepared as 

ALTfffe^^#5o mentioned above. 

i^, fuf£<£> @ iftififS^F-^ n — In this case, it can use the transforming method 

~>^fcffl^fc^®$GiSiffifc5 or transduction method used for the 

v ^ £r ^ £ above-mentioned objective gene cloning as it is. 
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(Biochim. Biophys. Acta, 72, 
619(1963)) 



In addition, it can perform ' extraction of the 
chromosome DNA from the microorganisms 
used as the supply source of a gene by the 
method of usual public knowledge. 
It treats the culture microbial cell of 
microorganisms which has the activity of the 
objective enzyme with lysozyme and a surface 
active agent, it carries out the bacteriolysis. 
About this, it performs deproteinization 
treatment. 

Subsequently, it can isolate by the method 
(Biochim.Biophys.Acta, 72, and 619 (1963)) of 
Saito who lets it precipitate by ethanol, and a 
Miura. 



[0 0 3 5] 

±.m<D*mz.fcDN a k £ 9 m 

0K- 1 2, L< ti. HB 
1 0 1 (ATCC33694K DH I 
(ATCC33489), x - 1 7 7 6 
( ATCC31244) , 1 1 0 0 
(Max-Plank-lnstitut ('^4 tvw 
J: 19 A¥-] , JMl 0 1 
(ATCC33876)^£ W 5 r. <b 



[0035] 

Although the host in particular transformed with 
the above-mentioned recombinant body DNA is 
not limited, it can mention the Escherichia coli 
belonging to an Escherichia genus as what is 
used well, for example. 

Specifically, it is Escherichia coli K-12, 
preferably, it can mention acquisition], JM101 
(ATCC33876), etc. from HB101 (ATCC33694), 
DHI (ATCC33489), x-1776 (ATCC31244), and 
1100[Max-Plank-lnstitut (Heidelberg). 



[0 0 3 6] [0036] 

^^^"Cffli/^Sff^M^^^tiTt As the transformed microorganisms which it 

'$k£MM~ts fifjpEL-fcJ: S uses by this invention were above-mentioned, 

AT, PTAfcil/OASLO DNA which codes at least 1 enzyme in SAT, 

$»<D'Jrft < t =t PTA, and OASL should just be integrated. 
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— Ki~5DNA#^^&£tlfc However, it is desirable to use that in which 

h(DX*fofri& X i£ffli~<5 DNA which each codes the 2 or more enzyme in 

^^EMo^WM^Wihir bftX the above-mentioned enzyme was integrated 

# 5 ±f£SI^ from a viewpoint that it can reduce the kind of 

(D*p(DZ-'OSX±.<DM^ : fc : tti :: ?: microorganisms to be used, and it is desirable 

frizi— Ki"S D N A# s ££^i&£ to use that in which DNA which each codes the 

ftfct>0£{£ffii~<5<7)^$f£ L three above-mentioned enzymes further was 

<, M(-±fBHo(7)g#^^^:tL integrated. 

^ftl ^ — Ki" 5DNA ri^fl^i* In addition, the thing in which DNA which codes 

^titchO&&^~tZ>(Dfctft^ one enzyme was integrated, (E), (F) 

bv\ ft, — o(D^M^^~Y Itreaches. 

1"5DNA^*I^iA*tlfct)(7) (G) It is the component. 

(3\ (E) , (F) jo i^G) f&ftX* That in which DNA which codes two enzymes 

h , ro<Dg£|?t£ Ki"5 was integrated, (H), (I) 

D N A i>m&& £ n fc. © 14 , It reaches. 

(H) , (I) *5 J: V(J) ric#"CS> 5 , (J) It is the component. 

Ho<£>g#^ $r ^ — Ki~ 6DNA That in which DNA which codes three enzymes 

mB.^jh^tltc t> J4(K) was integrated is (K). It is the component. 

[0 0 3 7] [0037] 

JtfEGO SAT, PTAfcJ: tK/ It can perform a culture of the microorganisms 

£fcfi O A S L£M£ £r^Pt- 6 which have SAT, above-mentioned PTA, and/or 

^£$9 Ji N ii3?<7)$S[±^ above-mentioned OASL productivity using the 

^tLS^fijc/i composition or the natural medium usually used 

L^^i^Jte^rfflV^Tfr^ 5 - for a culture of the usual microorganisms. 

t A S T?# So ^tt N And the component has the following used for 

(4, Mz-t£, Hk<D£of£h<D& example. 

fflV^tlSo (1) source of carbon: glucose, fructose, cane 

( 1 ) j^^j® : y* K£S£ % JfeffiL sugar, the maltose, raw sugars, molassess (for 

f$tM, fl^S, St example, a beet-sugar dense, a sweet-potato 

$5Wi 3ft^$f$5. molasses), various starches (for example, 

JKMfeK &WKfifrWi (#'Jx.fi\ ^ tapioca, a sago palm, a sweet potato, a potato, 

k 0 ^"^, f~=Hr>\ "ftlSh Jf$£ corn), or the acid of those saccharization liquid 

lK h $ * 3 v-) £ fzli^tD and an enzyme saccharization liquid 



3/24/2006 



28/87 Copyright (C) 2006 The Thomson Corporation. 



JP9-9982-A 



THOIVISOIM 



[0 0 3 8] 

(2) mmm *s 
ti h <D»s fcii^i^^ fettle 

(3) ^(Dfdl : ^<D±^\Z..^m 

v"?a % #y t^A, hy <7A, 

mm, y 



[0038] 

(2) The source of nitrogen : sources of inorganic 
nitrogen, such as ammonium salts, such as 
sources of organic nitrogen, such as the 
peptone, soybean meal, corn steep liquor, a 
yeast extract, a meat extract, the soybean itself, 
defatted soybeans, those fine particles, grains 
or those extracts, and urea, and a sulfuric acid, 
nitric acid, hydrochloric acid, and carbonic acid, 
ammonia gas, and ammonia water 

(3) Others : sulfates, such as various inorganic 
salt required for growth of a microbe, for 
example, calcium, potassium, sodium, 
magnesium, manganese, iron, copper, and 
zinc, hydrochloride, phosphates, acetic-acid 
salts. 

Moreover, amino acids and vitamins. 
As amino acids, glutamic acid, the aspartic acid, 
an alanine, a leucine, the phenylalanine, the 
histidine, etc. can mention a biotin, a thiamin, 
etc. as vitamins. 



[0 0 3 9] 

r. ti h (Dfctt % l < \m mm 

^OSAT, PTA&ct 
U50ASLW4I^#5J:5 

mt>L< ttffl*&j&&ilL£ til* 
~ 9, #f£L< f±6~8KL=8H4 



[0039] 

These component or raw materials are chosen 
suitably, individually or in combination and it 
contains them and inorganic, an 
organic-synthesis medium, or the broth of a 
natural medium is manufactured so that 
production of SAT, PTA, and OASL can be 
performed. 

PH of a medium is 5-9 in that case, preferably it 
adjusts to 6-8 with caustic soda, a caustic 
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y~y. =§H4#IK T^-T potash, ammonia, etc. 

tet*XMM£tiZ> 0 i%i&(D%kW What is necessary is to heat sterilization of a 

ifi^»;fr&> 110 medium for 8 to 15 minutes, and just to perform 

-140 °CT'8~15 ftmmL it by the usual method, for example, 110-140 

Xfttex.lt «fcv\, (degree C). 



[0 0 4 0] 

5» igmum* 25~45°C, ftt. 
L< fi 30~40 o C^ig^-efc§ o 
tg#B#tf>pH{2 5~9, ift^L 
<te6~81>m%XhZ>o PH 

fcfi^ft b Ofcmmz XoXft 



[0040] 

It performs a culture under aerobic condition of 
the shake culture, aeration-rotation culture, etc. 
Culture temperature is 25 - 45 degrees C, 
preferably 30 - 40 degrees C is suitable. 
PH at the time of a culture is 5-9, preferably 6-8 
is suitable. 

The sodium hydroxide, potassium hydroxide, 
ammonia, or those aqueous solutions perform 
regulation of pH. 

A culture period is between usually 2-7 days. 



[0 04 1] 

<DM.mte if&mz x <o mhtitz 
bhzmm^mK sat, 

PTA*5ctt>'OAS LCDm^M 



[0041] 

Thus, the oxygen containing thing obtained 
from the microbial-cell processed material 
obtained by giving autolysis, various 
fragmenting, or various sonications and the 
extract of these microbial cells in the living 
microbe body obtained from the obtained 
culture or the culture by operations, such as a 
centrifugation, extra filtering, or the usual 
filtering, its drying microbial cell, and a living 
microbe body is used as a source of an enzyme 
of SAT, PTA, andOASL. 
Moreover, it can use the microbial-cell 
processed material which immobilized the 
above-mentioned microbial cell or the oxygen 
containing thing as a suitable source of an 
enzyme. 
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T\ OASL, PTA£#SMf 

2\ 238 246 H> 710 H ; 
SH#S0ttlJK, 1982 ¥ \%&X 

^p-r f,^77^- N DEAE 

n*7f^77^- QAE-i? 
/VP — n^r h^7 7>f^ 
QAE-t/v^ ^ n-r h 

200, 1 0 0, t> L < {2 5 0 
fc£*fcMt-fc77*— * 6 BtC 

tf|I±5HPLC/£^ 



[0042] 

In addition, it can also separate-and-refine SAT, 
OASL, and PTA from the processed material of 
the above-mentioned microbial cell. 
In order to separate-and-refine these enzymes, 
the method of separate-and-refining the usual 
these enzyme are applied (an enzyme 
handbook and 238 page, page 246 and page 
710; Asakura Publishing Company publication, 
1982; Maruo Bunji, Tamiya Nobuo editorial 
supervision). 

Namely, protamine treatment, the ethanol 
fraction, an ammonium sulfate fractionation, 
calcium apatite treatment, or the 
chromatography by it, a DEAE-cellulose 
chromatography, a DEAE-Sephadex 
chromatography, a QAE-cellulose 

chromatography, a QAE-Sephadex 
chromatography, Sephadex G-HPLCetc. by the 
electrophoresis and the various filling materials 
using 200, 100, 50 etc. or the gel filtering 
chromatography by Sepharose 6B, 
polyacrylamide gel, etc. or those proper 
combination separate-and-refine. 



[0 0 4 3] [0043] 

£ tz s ±I££> J: o (d#fi^x.^D Moreover, the microorganisms transformed with 

NAt <£ 9 ff£ff L tzW^M the recombinant body DNA as mentioned above 

fit, SAT, OASL&cfc t>V have SAT, OASL, and/or a high PTA producing 

iztcliPT A^^tg^f^v\ Bp ability, that is, it can use processed material, 

(SffclESR 1 mg fotz^XD such as a microbial cell or fragmenting, and 
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SAT, OAS L*5,fctf/$fc. 

ttPTAi£tt#fl&v^£j&»P>, 
±1S<& «fc 9 

*BMt8C£ LTfflV 
S AT?r3- Kt^DNA^ 

ftDNAtc XBmfc®: L 
^OSATS14(i, 
lmg^fcO 0.1~30U-e*)S o 
£fc, OASL^n-Kt5D 
NA^^ ^-DNAtC^ljA/u 
fMifrD N A (C -C7B«*S!fc 
Lfct4#l©OA S L (D^ttfi 
IMSIlmg 2 ~ 

300 U-Cfc5o P T Air 

N A A> fc*l^ i^DNA 

A<£>ffi14(i®ftg6W lmg ^ 
fc<9 5~300 Ut*fo5o 



destruction, as a source of an enzyme as they 
are from SAT, OASL, and/or PTA activity per 1 
mg of microbial-cell proteins being high, without 
separate-and-refining an enzyme from a 
microorganism cell as mentioned above. 
The SAT activity of the microorganisms 
transformed with the recombinant body DNA 
which integrated specifically DNA which codes 
SAT in Vector DNA is per 1 mg of microbial-cell 
proteins. Itis0.1-30U. 
Moreover, the activity of OASL of the 
microorganisms which transformed DNA which 
codes OASL with the recombinant body DNA 
built into Vector DNA is 2-300 U per 1 mg of 
microbial-cell proteins. 

Furthermore, the activity of PTA of the 
microorganisms which transformed DNA which 
codes PTA with the recombinant body DNA built 
into Vector DNA is 5-300 U per 1 mg of 
microbial-cell proteins. 



10 0 4 4] 

ft, SATiSttiS 0.1 U/mg 
ttas&<ft5fc«>K:, &&&& 

OASLW2U/ 
mg mm, PTAiSt£)& s 5U/ 
mg %m<DWi&hmWiX*hZ>o 
$. tz S A T m&tf 30U/mg £ 



[0044] 

In addition, SAT activity Since the enzyme 
activity of the degradation type of L- sulfur 
containing amino acid of the microbial cell itself 
becomes strong when it is less than 0.1 U/mg, it 
cannot use a microbial cell and/or substance 
obtained by treating it as a source of an enzyme 
as it is. 

It is also similar as when OASL activity is less 
than 2 U/mg and PTA activity is less than 5 
U/mg. 

Moreover, SAT activity is difficult for preparing 
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t (imfeiff O A S L the microorganism cell exceeding 30 U/mg now. 

300U/mg ^x.5i^> OASL When exceeding 300 U/mg, PTA 

PTAfiH4# 300U/mg £13 activity It is also similar as when exceeding 

z-zm&tmm-ehZo 300 u/mg. 

[0 0 4 5] [0045] 

L — fifcT $ / ^co^j^fe The production of L- sulfur containing amino 

(A) -(D) /£#£>(E) -(G) f& acid 

ftb&Rl&£ltZ>t\ (A) -(D) By letting (A)-(D) component and (E)-(G) 

fife#* * (F^^jo cfct>*(H) fijc# component react, or 

££rgLf&&it<5A>x (A) —(D) letting (A)-(D) component and (F') component 

f&ft t , (E'Jfifc^is £ LF(I) and (H) component react, or 

t £rjxi£ £"fr<5;6^ (A) —(D) letting (A)-(D) Component and (E') component 

t . (G')fife^*5 i t>*(J) and (I) component react, or 

t £r JkJS £ it 5 #\ (A) —(D) letting (A)-(D) component and (G') component 

$c5> t > (K) <t £r£xJ£ $ * and (J) component react, or 

^Ztl^X.^, L — lirfiftT 5 y letting (A)-(D) component and (K) component 

S£££fi££ii:<5 £ <t /5*~C# So react, it can form L- sulfur containing amino 

acid. 

[0 0 4 6] [0046] 

^0>SH=i\ fxfc&M&teWtWiti& In this case, it performs reaction in proper 

■FtffTpa 5 , (A) -(D) dc#fi buffer. 

^»««fKKS-£Lfc«fc:, ttt However 

^^WgffcfcilJV'ifcfi^W (A) -(D) After mixing the component in buffer 

^Itli:i^t2>«3i^J t beforehand, it is desirable to mix with the 

\*\ _hf£<£>?]|'a (djoV^T, microbial cell of microorganisms and/or 

ir %&mi&ft<DM&iZte%f\cm substance obtained by treating it. 

&S(i&V^\ — J3x#Jf-te> (A) jfc In the above-mentioned mixing, although there 

jft(DL— ir U ^(i 50—150 m is no limitation in particular in concentration of 

#J4L<fi60~ 130 mM, the various component to mix, generally L- 

(B) f&ft(D$Hk!$)lt 10— 50m serine of (A) component is 50-150 mM, 
M,£?£ L< (i 20-32mM > (C) preferably 60-130 mM, the sulfide of (B) 
j&fttDTIrfjUC o Afi 0.1— component is 10 to 50 mM, preferably 20 to 32 
lmM N £F£L<fi 0.3—0.5 mM, the acetyl CoA of (C) component is 0.1 to 1 
mM, (D) ^©7tf^yy mM, preferably 0.3-0.5 mM and the acetyl 
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? 5 — 30mIVL L < 10 phosphate of the (D) component is 5 to 30 mM 
'30mM-C£><5o of, preferably 10 to 30 mM. 



[0 0 4 7] 

RJES©»£\ SW©SAT 
©gtt*. 0.01-30U (WTU 

0.03-30U, U< H 

0. 1 -30U , O A S L 1 
-300 U, L< (3:3-300 
U, L< Ii5 -300 

U, PTA<7)?£t££ 0.5-300 
U, L< fil -300 U, m 
iZftt. L< f4 5-300 Ulli 

V\> 7tf/VCoA 
5 / ifc<Z)SJESiR*S:±»f 6 ^ £ 



[0047] 

Particularly although the microbial cell of 
microorganisms and/or the additional amount of 
substance obtained by treating it change with 
processing methods of a microbial cell, they do 
not have limitation, and it can alter them suitably 
according to concentration of a matrix, active of 
said three enzymes, and other various 
conditions. 

In the case of this reaction, it is 0.01 -30U 
(Following U is taken as an international unit) 
about the activity of SAT in a reaction mixture, 
preferably it is 0.03-30U, most preferably It is 
1-300 U about the activity of 0.1-30U and 
OASL, preferably it is 3-300 U, most preferably, 
it is the activity of 5-300 U and PTA. 0.5-300 
U, preferably it is 1-300 U, it is good for raising 
the reaction yield of L- sulfur containing amino 
acid to let the microbial cell and/or substance 
obtained by treating it of microorganisms exist 
in a reaction mixture so that it may be set to 
5-300 U most preferably. 
That is, it makes into low concentration the 
acetyl CoA which is an expensive raw material 
by reinforcing an acetyl-CoA regenerating 
system, it can raise the reaction yield of L- 
sulfur containing amino acid. 



[0 0 4 8] [0048] 

i (DW>& . fcJt-ti&^tD SATS In this case, when the SAT activity in a reaction 

tt^0.01U^fi(D^^fl, mixture is under 0.01U, this activity comes to 

&&Jxfc*Effc$)X*h ; 5 L — llffiiE receive, the obstruction, i.e., the feedback 

T 5 J ct5PflS"^^t>^>^ inhibition, by L- sulfur containing amino acid 
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JC&HX^^teT-t*S. OASLfS 
tti5iu*|©i^li O-T 

■fe^/u- l — fe y v^sjeS^* 
j M(D£.f&wmmift < & < & 

So PTAfittiS O.5U*S&0> 

OAS Lffitt^ 300U^^X. 

PTAffitt^ 300U£ 



which is a reaction product, the reaction yield of 
L- sulfur containing amino acid falls. 
When OASL activity is under 1U, although O- 
acetyl- L- serine produce-accumulates in a 
reaction mixture, the amount of 
production_and_accumulation of L- sulfur 
containing amino acid becomes empty, it is lost. 
PTA activity Since there is little produced 
amount of the acetyl CoA when it is under 0.5U, 
unless it carries out abundant adding of the 
acetyl CoA other than the above-mentioned raw 
material, reaction will not advance smoothly. 
Moreover, when SAT activity exceeds 30U, it is 
the above quantity which it needs for reaction, 
depend. 

The production cost of L- sulfur containing 
amino acid raises, depend. 
It is not desirable. 

OASL activity When exceeding 300U, PTA 
activity It is also similar as when exceeding 
300U. 



[0 0 4 9] 

y tti/iL^-u^ • xf7!l;i' 
2 15, 0*MI), -Z^/V 



[0049] 

In the method of this invention, when using a 
living microbe body or the drying microbial cell 
itself as a source of an enzyme, it can obtain a 
product with a more sufficient yield by adding 
various surface active agents or various organic 
solvents into a reaction mixture. 
As a surface active agent, if formation of L- 
sulfur containing amino acids, such as non-ion 
surfactants, such as anionic surface active 
agents, such as cationic surface active agents, 
such as a polyoxyethylene stearyl amine (for 
example, Nymeen S-215, made by NOF-Corp.) 
and a cetyl trimethyl-ammonium bromide, and a 
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tf, /-tyST2 2 1,0*: 

iiflf* KJfcifclml 3^9 l~ 
50mg, L < f4 1 ~20mg <D 

«S•C'Iv^t>i^6, 



sodium oleyl amidosulfuric acid, and a 
polyoxyethylene sorbitan mono-stearate (for 
example, a nonion ST221, made by 
NOF-Corp.), is promoted, it can use either. 
These are usually 1 - 50 mg per 1 ml of reaction 
mixtures, preferably it is used by concentration 
of 1 - 20 mg. 



[0 0 5 0] 

^tibte. mm. fcfom 

lml ¥tz<0. 0.1 -50 n 1 , m 
i L < li 1 ~20/z 1 (Dm&x* 

10~60°C, #f * L < « 20~ 
SOt^Kfr * L < fi 36~48°C 
T*fc<9, pH(iil^5~9, & 
4 L< (4 6~8.5 -CfcSo £fc> 

Rjfcwu i~8 osfusj-e 

7« 0 



[0050] 

As an organic solvent, it can use toluene, a 
xylene, acetone, an aliphatic alcohol, benzene, 
or ethyl acetate. 

These are usually per 1 ml of reaction mixtures, 
and 0.1-50 microliter, preferably it is used by 
concentration of 1-20 microliter. 
Reaction temperature is usually 10-60 degrees 
C, preferably it is 20 - 50 degrees C, most 
preferably, it is 36 - 48 degrees C. 
PH is usually 5-9, preferably it is 6-8.5. 
Moreover, it usually finalizes reaction in 1 to 80 
hours. 



[0 0 5 1 ] 



[0051] 

It can perform a separation and refinement of L- 
sulfur containing amino acid from a reaction 
mixture, i.e., L- cystein, and L- cystine using the 
method used for purification of the amino acid 
from usual enzyme-reaction liquid and a 
fermented liquor 

For example, if gas-passage is performed to a 
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^TI&l^SJ&J&^ii^&fT&x. reaction mixture after the reaction completion, 

li\ L — isT-f^ >l~ZM4t£ti L- cystein oxidizes, and since it constitutes L- 

TL— yifto XifcWtf cystine and precipitates, it can isolate it easily. 

5 GOT'SJI lz.^.$fcX*% 5. I© Thus, L- cystine obtained constitutes L- cystein 

£ o\zl,XffibtiZ>L — v/xf- easily by reduction by electrolysis etc. 

5 0 



[0 0 5 2] 



[0052] 



immm] 

u m * nmm * i> o t t& 

(Dfe-Bcfe. SAT, OASL, 
P T A Jg}fefi£ATtf> <t 



[EXAMPLES] 

It demonstrates this invention with an Example 
below. 

In this invention, the activity-measurement 
method of the assay method of L- sulfur 
containing amino acid, i.e., L- cystein, and L- 
cystine, SAT, OASL, and PTA is as follows. 



[0 0 5 3] 

HPLC 



[0053] 

[The assay method of L- sulfur containing amino 
acid] 

It assayed L- cystein and L- cystine by HPLC 
(high performance liquid chromatography). 
It considered it as L- cystein and L- 
sulfur-containing amino acid amount which 
formed the total amount of L- cystine by the 
enzyme reaction of this invention in this 
invention. 



[0 0 5 4] [0054] 

H P L C \z. J: 3 N B D It performed the assay by HPLC based on the 

— F HPLC-fluorescence method (Y. Watanabe, 

(7-fluoro-4-nitorobenzo-2-oxa- Klmai, J.Chromatofr., 239,723 (1982)) for 

1,3-diazole) Srffll^cHPLC having used NBD-F 
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— 1&)£7£ (Y.Watanabe, K.lmai, (7-fluoro-4-nitorobenzo-2-oxa-1,3-diazole). 

J.Chromatofr., 239,723(1982)) It dilutes a reaction mixture 40 times, it added 

SrkirfCfTofco S/£f$£r4 0 100 microliter to 10-mM sodium-phosphate 

fg^«U ^(DIOOmI £ buffer (pH8.0) 700 microliter. 

1 0 mM V >m-f- b V It added acetonitrile solution 100 microliter of 10 

i (pH8. 0) 7 0 0 n I \Z. mMNBD-F to this, and carried out the 

Mx.tc 0 ItiCl OmMNBD fluorescent labelling of the amino acid by 

-F(DT± b=-b ] J frWifc 1 0 heating for 4 minutes at 60 degrees C under a 

0 u\ Mity&0°CX^ shading. 

AftWBWcfZZ. irtcioTT It cools in ice for 30 seconds, it added 1N 

5 J M&i&yty^^t Lfc 0 3 hydrochloric acid 100 microliter, and stopped 

0#FWL, 1 Nli^r 1 0 reaction. 

Ojul Mx.Xfx.Ifc&WikLtZo It injects product 20 microliter into a HPLC 

£jj£!$3 2 0 /z I SrHPLC^y column, it conducted the analysis on the 

AM&AL, TIE^#tdT5>ff following conditions. 

SrtTofc, IP h , ^ 7^li That is, a column uses 125A10 micrometer 

Waters ttlSi n BONDAPAK C18 (3.9*150 mm) of micronBONDAPAK C18 by 

125A10m m ( 3.9 X1 50mm) & Waters at room temperature, and it is Eluent A 

*&MA (50mM (50 mM 

SIlTy^-!? A — Tir h=- h ammonium-acetate-acetonitrile-methanol 

V / —)V (80:10:10, (80:10:10, v/v)). It is the flow velocity about 

v/v)) £ 5.5 &\ iSfcl^tiMB Eluent B (50 mM 

(50mM IftSIT >^ =. r> A — ammonium-acetate-acetonitrile-methanol 

7t F^M)^-/^y- >v (30:30:40, v/v)) to 5.5 minutes and the next. 

( 30:30:40 „ v/v)) £r flft ii It used by 0.8 ml/min. 

0.8ml/min •Cffl^fc. tfcfcbfii£ It performed detection by (Iambda)ext470 nm 

% & tB ( HITACHIF-1000 and (lambda)em 540 nm using the fluorescence 

Fluorophotometer) Jrfflv^ta. detector (HITACHIF-1000 Fluorophotometer). 

ext470nm v A em 540nm X'iin The holding time in this condition is cystine 22 

tz 0 ^ (D^i^TXCD^W^f^lt minutes for cystein 19 minutes. 

'sT^T^i V 19 # N V 22 It computed each amino acid from the analytical 

ftXh 9 > 5 / Wi\%W^mx curve acquired from the stock item. 

[0 0 5 5] [0055] 

(SATffiffl [SAT active] 
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ftgg 1:10 mM h V ^^B. It contains the tris hydrochloric acid (pH7.6) (1 

( p H 7 . 6 ) ( 1 m M mM Na2EDTA content), 1 mM L- serine, and the 

Na 2 EDTA S W) ^ 1 mM L - 0. 1 mM acetyl CoA 1 : 1 0 mM of reagent. 

irV io^XfO. ImM T It takes 1 .95 ml of reagent 1 at a test tube (1 *8 

ir^vi^C o Alrla^i^o t^i£ cm), and measures absorbence (0.05 ml, in 

f (ix8cm) IzffiM 1 % 1 • addition 232 nm per for 1 minute) of a reduction 

9 5 ml t V) , jiiUf-^-f? Lfcfip (consumption of the acetyl CoA) for the enzyme 

H$&-0. 0 5mliP^iT, \ ft liquid diluted suitably. 

3 2 nmWKifeS It computes an enzyme activity by following 

(OWL'P (7tf/UCoA©?|f Formula. 

S) ^I'J^-r5o <9BI Per 1 ml of (TRI ANG LEOD/4. 2) *40= enzyme 

m^^WiH-r Z>„ liquid is active (U/ml). 

(AOD/4. 2) X40=i 
H^lml^^WStt (U/ml) 

[0 0 5 6] 10056] 

(OASL igft] [OASL active] 

&|g 2:160 mM h y 2:160 mM of reagent The tris hydrochloric acid, 

lOOmM O-T-fe-^/U 100 mM O- acetyl- L- serine, 3.2 mM 

-L-t!)y, 3. 2mM Bit Sodium sulfide, 0.8 mM EDTA, and solution 

ftt F !) 0. 8mM containing 0.2 mM of pyridoxal phosphoric acid 

EDTA&cfctfO. 2mM fc°y (pH7.2-7.3) 

K^rf"— /V I) y^fe&iS tfMifc 3:1 mM of reagent Nitrous-acid solution 

( p H 7 . 2-7. 3) (0.1M NaNO 2 /0.4N H 2 S0 4 , 1 v/99v) 

mM 3 : 1 mM WffiWtm®. 

(0. 1M NaNO 2 /0. 4N 
H 2 S0 4 > 1 v / 9 9 v ) 

[0 0 5 7] [0057] 

4 : 2 %7.;vy r 5 ^BH" 4:2% sulfamic-acid sodium solution of reagent 

h y •> Reagent 5: Mercury chloride solution (it mixed 

t&M5 : Mti&Wtf&W. (TIE CO the following A, B, and C solution at ratio of 

A, B s CSSiK&l : 4 : 2 (v 1:4:2 (v/v)) 

/ v ) <D$l&-(:]Mi'a- Lfc) A:2% mercury chloride solution (it prepares with 

A : 2 %&<fbkffi$tt ( 0 . 4 the0.4N hydrochloric acid) 

N &g£"ClBI$!i) B:6.88% sulfamic-acid amido solution (it 
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B : 6 . 8 8°/o^;1/7t^ prepares with the 0.4N hydrochloric acid) 

mm (o. 4n mmx* 

mm) 

C:0. 2%N-l-^y^u C:0.2% N-1- naphthyl-ethylenediamine 

— xf l/y^/T ? l/^i&^aMM. anhydrous-hydrogen-chloride salt solution (it 

(0. 4N prepares with the 0.4N hydrochloric acid) 

[0 0 5 8] [0058] 

WMt ( 1 x 8 c m) £f*I£ 2 It takes reagent 2 190 microliter in the test tube 

£ 1 9 0 ii 1 t *9 . (1*8 cm), and then adds diluted enzyme liquid 

3fc%R\^tzMM'M 1 0 ii 1 AQ;iT 10 microliter suitably and performs an enzyme 

4 ^P^^^Si^^^T 5o !P£il3 reaction for 4 minutes. 

3r 1 ml Afl;iTRj££:ff ih It adds 1 ml of reagent 3, and stops reaction. 

6 £r 0 . 1 ml ^Qx., In 6 minutes, it adds 0.1 ml of reagent 4, and 

2 So PtWt 5 Sr 1 . agitates it for 2 minutes. 

6 ml iPx., 6 — 10 ^fe It adds 1.6 ml of reagent 5, and carries out the 

L/cfe£r 5 4 0 n m^ifcfe^il colorimetry of the color developed colors by 540 

-TSo yk^ft&ZWtti-fZo nm in 6-10 minutes. 

(AOD/4/0. 2 7/10) It computes activity in following Formula, 

x 2 0 x #ftstft = #XjK l ml TRIANGLEOD/4/0.27 / (10) *20* dilution ratio = 

^ 9 <£>?£'I4 (U/ml) per 1 ml of enzyme liquid is active (U/ml). 

[0 0 5 9] [0059] 

[PTA?Sffl [PTA active] 

PZM 6:100 mM h V 6:100 mM of reagent The tris hydrochloric acid 

1 (pH8. Oh 5mM i&ik (pH8.0), 5 mM The magnesium chloride, 
^P^i/V&s 0. 5mM N 0.5 mM NAD, 0.5 mM CoA, 5 mM L- malic acid, 
AD, 0. 5mM CoA, 5 12.5 microgram/ml malate dehydrogenase, 25 
mM L — II V 12. 5 microgram/ml citrate synthetase (citrate 
a g/ml ]) ^zf^fStfrmmm, synthase). 

2 5 ju g/ml ?^>m&f&B 
M (citrate synthase) o 

[0 0 6 0] [0060] 

7 : 1 0 0 mM T-fe^vU Reagent 7:100 mM acetyl phosphate solution. 
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(i x8 cm) iznme 

£2. 7 ml t V , 
tmmW.0. lml SrJPx., 
!*^7£0. 2ml^)D^T3 0°C 

KT2£|lM**Rl&&fTfc5. 
%<Dffl<D3 4 0 nm(7)Pii7fe^<7) 
i#AD (NADH»4M=7t 

fMoA©4ii) 

(AOD/2/6. 2 2 0) X 

3 o xwm=mmw. \ mi a 

<9<£>Stt (U/ml) 



It takes 2.7 ml of reagent 6 at a test tube (1*8 
cm), and it adds 0.1 ml of enzyme liquid diluted 
suitably, then adds 0.2 ml of reagent 7, and 
performs an enzyme reaction for 2 minutes at 
30 degrees C. 

It measures an increase (produced amount of 
NADH = produced amount of the acetyl CoA) 
with an in the meantime absorbence of 340 nm. 
It computed the enzyme activity by following 
Formula. 

(TRIANGLEOD / 2/6.220) *30* dilution ratio = 
per 1 ml of enzyme liquid is active (U/ml). 



[0 0 6 1 ] 

(i) ±mm 1100 m<D%k&& 

DNA©1|! 

js.W>M (Escherichia coli) 
1100 W {Max-Plank-lnstitut 

4*f)Vs<)V>f ; K-f 30 <fc 9 A 
¥} SrT- YJ&ifi { 1 % (w/v ) 
h y 7 s h > (Difco ttM) , 0 . 
5%mm=-*x (Difco *±Mh 
iS&TfO. 5% (w/v ) NaCL 
pH7. 2} 1 0 0ml l:81L ( 

3 7 °c-e 8 mmmmmm 



[0061] 

[Example 1] 

Production of - recombinant body 
microorganisms - 

(1) Manufacture of chromosome DNA of 1100 

strain of Escherichia colis 

1100 strain of Escherichia-colis (Escherichia 

coli) {Max-Plank-lnstitut (Heidelberg;) 

It vaccinates acquisition} into T-Y medium {1% 

(w/v) trypton (Difco shrine make), 0.5% 

yeast-extract (Difco shrine make) and 

0.5%(w/v) NaCI, pH7.2} 100 ml from Germany, 

it carries out a shaking culture at the 

temperature of 37 degrees C for 8 hours, it 

obtained the culture. 



[0 0 6 2] [0062] 

*(7?^##j^r x 10,00 Orpm It carries out centrifugation treatment of this 

f 1 5 ftW] s ^T&K: «£ f jJi'L^ culture by a conventional method for 15 minutes 

fflt&M U MlSft 0 . 5 g £ by 10,000 rpm, after obtaining 0.5g of moisture 

'&tz<Dhs &Mfofrhi£W. H microbial cells, it obtained Chromosome DNA 
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iffi (D & ( Biochem. from this microbial cell by the method 

Biophys.Acta, 72, 619 (1963)) (Biochem. Biophys.Acta, 72, and 619 (1963)) of 

i-ct ^&&DNA£#7c 0 Hk Saito and Miura. 

l^T\ ^(D|MDNA6 0 ii Subsequently, it each mixes this chromosome 

gioJ:t/^Jpg^^Sau3AI(^:# DNA60 microgram and restriction enzyme 

ffiBftW 3U£, lOmMb Sau3AI (made by Toyobo Co., Ltd.) 3U in 

y^^^Mfr^ (5 0mM 10-mM tris hydrochloric-acid buffer (50 mM 

NaCU 1 OmM MgS0 4 NaCI, 10 mM MgS0 4 and 1-mM dithiothreitol 

X$ 1 mMv^;^;* U^f N — content, pH7.4), it made it react for 30 minutes 

^\ pH7. 4) \z&xU&L, at the temperature of 37 degrees C. 

Sit 3 7 °C~C 3 0 jfrfnlfxfc After the reaction completion, by a conventional 

tc 0 Rlt-^rT^k, fSfK^^feM method, after carrying out phenol extraction 

X ^ > 7x7 — /i-tttU^S Ltc treatment, it carries out the ethanol precipitation 

(Dhs ^^y-^itWIL, treatment of this liquid, in order to prevent, it 

Sau3AI Tii^b^ti/cDN carries out alkaline phosphatase treatment 

Affifrj)mffi&~f6^ t%P5± (Molecular Cloning and 133-134 page) of the 

t5>fcfcl:^ 7;^ii7t^7 DNA fragment digested by this Sau3AI 

r 9 — if M M ( Molecular recombining, it performed the 

Cloning , 133-134 H) D dephosphorylation of the DNA-fragment 

NAltr^^Ojl&y ymitZff terminal. 

fcofco Mi^^&fcJ; *9 7 / Furthermore, it carries out phenol extraction 

— /H^fcBMSIL, Mf^^ 1 ^/^ treatment by a conventional method, 

/^^^SLT>Sau3AI -QT&ik furthermore, it carries out the ethanol 

Zfritzj^filkM 1100 $£<D%k&i$ precipitation treatment, it obtained chromosome 

DNAiit 5 0 fi g £t#fc 0 DNA-fragment 50 microgram of 1100 strain of 

Escherichia colis digested by Sau3AI. 

[0 0 6 3] [0063] 

p t a (DMffl. An isolation of pta 

( 2 ) #1 ^ x. y * 5: K (2) Production of recombinant body plasmid 

pPT1 00D N A (DftM pPT1 00DNA 

7* 7 * ^ K pBR322 DNA It mixes plasmid pBR322DNA(made by 

( Bethesda Research Bethesda Research Laboratories) 10 

Laboratories ttSSQ 1 0 \i g is microgram, and a restriction enzyme (made by 

XTfmmWtm BamH I (SSit a Takara-Shuzo company) BamHI 100U in 

tfcSD 10 0U£50mM 50-mM tris- HCI buffer (100 mM NaCI, 10 



3/24/2006 



42/87 Copyright (C) 2006 The Thomson Corporation. 



JP9-9982-A 



THOIVISOIM 

*— 



-HClSSffR (100mM NaCk mM-MgS0 4 content, pH7.4), after making it 

1 OmM MgS0 4 tt- pH react at the temperature of 37 degrees C for 2 

7. 4) {cfil-cj-L, fHi§:3 7 0 C hours and obtaining a digestive liquor, it extracts 

T? 2 B# IBjKfS $ *T ^{£$£1= [ phenol-] and treats [ ethanol-precipitation-] this 

tz'&, «fc 19 7 x y liquid by a conventional method. 

— /UttfflfcilJtat^y— /UttJR It obtained plasmid pBR322DNA digested by 

MLT.BamHI -CtNWfcSflfc BamHI. 
77^; K pBR322DNA£# 

[0 0 6 4] [0064] 

&i^T\ ::<£> BamHI XffiitZ Subsequently, it added plasmid pBR 322 DNA 

titcfy^^. K pBR322DNA 10 microgram digested by this BamHI and 

1 0 (i g, il (1) X*%btitc chromosome DNA fragment 10 microgram of 

Sau3AI X'ffiik&tilt-kBtiH Escherichia coli 1 1 00 strain digested by Sau3AI 

1100 W(D$k&fcD N A$r)T 1 obtained in item (1) and T4 DNA ligase of 5U 

On gioit;5U©T4DNA (made by Boehringer Manheim) to 6.6 mM tris 

V tf—H (Boehringer Manheim hydrochloric acid buffer (pH7.5) containing 6.6 

ttSD £6. 6mM MgC^ mM MgCI 2 , 10 mM dithiothreitol and 10 mM ATP 

1 OmMv'f^ K h— frio containing, reacted at the temperature of 16 
£.X$ 1 0 mM ATP degrees C for 16 hours, connected DNA., and 

5 6 6 mM h V ^#L§£IS1irft£ obtained various recombinant body plasmid 

( P H7. 5) ma&nu m& dna. 

1 6°C-ei 6B*ffl£££-fr, D 
W-fy* x KDNA&ifc, 

[0 0 6 5] [0065] 

tit, • 3iA • y V And it transforms 1100 strain of Escherichia 

y (D. M. Morrison) (Djjfe colis which carried out calcium chloride 

(Methods in Enzymology, 68, treatment by the various recombinant body 

326-331 (1979) ) \Z. X. 9 , plasmid DNA connected as mentioned above by 

^/uy 7 AfelLfc^Ii the method (Methods in Enzymology, 

1100#fc£, ±B<DX SfcitlSS 68,326-331 (1979)) of D.M.Morrison 

1ttzM*<Dm.W!:Z-fc7°7 * ? K (D.M.Morrison), it obtained 3000 strain of 

DNAT'iSfiil, Tyk'y transformant of an ampicillin resistance and a 
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y yM&io J: t>*x h y 1M V y tetracycline sensitivity. 

y^^ttO^Kte^tt 3 0 0 0 Thus, it measures the PTA activity of the 

W&'&tZo ^(DX 9icLt#b obtained transformant as mentioned above, it 

ftfc^W$G&$c<7)PTA?£tt& obtained Escherichia-coli 1100 (pPT100) strain 

iuia^J: 5 f£ LT$iJ5E L, ?g± which is transformant in which PTA activity is 

^fliK 1100 ttJ: 9 P T rising from 1100 strain of host Escherichia colis. 

1100 (pPT100) tt£ 

[0 0 6 6] [0066] 

( 3 ) |i^x.fty7^ ; K (3) Isolation of recombinant body plasmid 

pPT100 DNA^^il pPT100DNA 

iulB^IIffi 1100 (pPT100p) Method of said Escherichia-coli 1100 (pPT 

tt)J^ T.Maniatis 100p) strain to T.Maniatis and others (Molecular 

(Molecular cloning, 86-96 I, cloning and 86-96 page and 1982 year;) 

1982 ^ ; Cold Spring Harbor Cold Spring Harbor Laboratory By publication, it 

Laboratory tBJiS) <£ 9 , i&Ltfe isolate-and-purified the recombinant body 

z_i$7°7X $ K pPT100 Sr^lit plasmid pPT1 00. 

$tML/"c 0 -f SuHST- That is, it vaccinates into 11. of this medium 20 

Y1%i&X\ 3 7 °C, 2 4 B#ffltf) ml of culture mediums of Escherichia-coli 1100 

i# # t X % It X m M 1100 (pPT100) strain obtained by cultivating for 24 

(pPT100) W<Dig^l& 2 0 ml hours at 37 degrees C ago by said T-Y medium, 

lKfi£ffiU 3 7°C after carrying out a shaking culture at 37 

T* 3 BtF^SItt&^Lfc J# degrees C for 3 hours, it adds to a culture 

^miz. ^Q7A7i3 — fV O . medium chloram phenicol 0.2g, furthermore, it 

2 g&L, 3?(^IrI— ^M.X2. cultivates at the same temperature for 20 hours, 

0R$|Bji&i£U ig#7$£#fc: 0 it obtained the culture medium. 

[0 0 6 7] [0067] 

j^T?, Cl<7)i##?$£r. ^&(^ Subsequently, it carried out centrifugation 

J; (9 1 0 , 0 0 0 rpm T? 1 0 ft treatment of this culture medium for 10 minutes 

ffiifi'L^filftiS LXUMMfcZ by 10,000 rpm by the conventional method, and 

#/c 0 w ti^r 2 0 ml ©25% obtained the moisture microbial cell. 

(w/v ) ->3i^Wt5 5 0 After suspending this in 50-mM tris 

mM h V ^^B-WMM ( p H 8 . hydrochloric-acid buffer (pH8.0) containing 20 
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0) \Z.mMLtz<Dh, Zbfc. 

y A 1 Omg, 0. 
2 5M EDTAM(pH8. 
0) 8ml*5«fcU<2 0% (w/v ) 

ml ma U 6 0 °CT» 3 0 



ml 25% (w/v) sucrose, it adds lysozyme 10 mg, 
8 ml (pH8.0) of 0.25M EDTA solutions, and 8 ml 
of 20% (w/v) sodium-dodecyl-sulfate solutions 
to this further, respectively, at 60 degrees C, it 
retain heats for 30 minutes and carries out the 
bacteriolysis, it obtained the lysate. 



[0 0 6 8] 

Z.<DfeMWl\Z, 5M N a C 1 
mifcl 3ml£r«y)DU 4°C-C1 

6 ftnq&a Lit t <d zismz x 

•5 1 5, 0 0 0 rpm T* 3 0 ftffl 
AttmtBMLs ifc«*«:#fc 8 

%z LXs ^<Ditmm&, 
£<9mj£%LmmmLtch<D*. 

ImM EDTASrttt'Sl 

0 mM h V *m.$kM'$.6 ml 
(pH7. 5) fc*j?U 35 fc, 

rtb(C^b-fev^^A6 g&iU* 

1 Omg/ml xf ^7A7'n-7, 
KO. 2ml «JPLfct><75 

flflfeteJ: •? 3 9, 0 0 Orpm 

x¥-m&g.miiM.>b$8>m.&nte 

7^^ K pPT100DNA^^fi| 

U life, n / — 

>f KSrfiftV^fc©*}, ImM E 
DTA^» 1 0 mM h U 

mmmm (pH7. 5) ml 



[0068] 

It adds 13 ml of 5M NaCI solutions to this lysate, 
it centrifuged by the conventional method what 
was treated at 4 degrees C for 16 hours for 30 
minutes by 15,000 rpm, and obtained the 
extract. 

After carrying out phenol extraction of this by a 
conventional method, it carries out the ethanol 
precipitation treatment by a conventional 
method, it obtained the deposit. 
And it dissolves what carried out 
drying-under-reduced-pressure treatment of 
this deposit by the conventional method in 6 ml 
(pH7.5) of 10-mM tris hydrochloric-acid buffer 
containing 1 mM EDTA, furthermore, it 
performed balanced density-gradient 
centrifugation treatment for what added cesium 
chlorides 6g, and 10-mg/ml ethidium-bromide 
0.2 ml to this for 42 hours using the 
ultracentrifuge by 39,000 rpm by the 
conventional method. 

It isolates recombinant body plasmid 
pPTIOODNA from this processed material, 
moreover 

Furthermore, after excluding the ethidium 
bromide using n- butanol, it obtained 
recombinant body plasmid 
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XW8x*fTte^®Mk&fitz.$&& pPT100DNA(10.0kb)1 mg purified by 
x.{$:7°7^5 K pPTIOODNA performing a dialysis to 10-mM tris 
(10. 0 kb) 1 mg £r#fc 0 hydrochloric-acid buffer (pH7.5) of 1 mM EDTA 

content. 



[0 0 6 9] 

(4) lrl«^/7^5 
K pAK222LL (DffM 

±mM(Di&fcl-p t a it, yy 
>y — v? •-7y7 p (Microbiological 
Reviews ^4 7t, |2^, 1 
8 0~2 3 01 (1 9 8 3^)) 

V^5 0 ±E (3) X'&bfttc 
pPTIOODNAt.T-trx— h$ 
-f^-Xittei^'aif pAK122 
DNA(FERM BP-1534)W$iJPS 
^ifell^tb^L/c^, Kpnl 
i: BamHI (DF^tf^—^—yy 

tz a ^ZX\ pAK122DNA±tf> 
T-trx- h#-f ^-^TOT-± 

ffl LTite^ p t a <D%m^ 
W^y^^ K DNA 



[0069] 

(4) Production of new recombinant body 
plasmid pAK222LL 

The gene pta of an Escherichia coli is 
positioned immediately down-stream of an 
acetate kinase gene on a linkage map 
(Microbiological Reviews Volume 47, No. 2, 180 
- 230 pages (1983)). 

It compared the restriction enzyme map of 
pPTIOODNA obtained by said (3), and 
pAK122DNA (FERM BP-1534) containing an 
acetate kinase gene. 

As a result, it became clear that between Kpnl 
and BamHI(s) overlaps. 

Then, it produced the plasmid DNA which can 
perform the expression of Gene pta using the 
promoter region in the acetate kinase gene 
upstream on pAK122 DNA as follows. 



[0 0 7 0] 
iliift^^? K pAK122D 
NA(FERM BP-1534) 0. 2iug 
& U fc frj m m m BamH 
I.Hindlll (<tt^> £ffii£f± 

M) -ciiORfru tm^^m^x 

it m to m LT, BamH 



[0070] 

Recombinant body plasmid pAK122DNA 
(FERM BP-1534) It cuts by 0.2 microgram 
and restriction enzymes BamHI and Hindlll 
(both Takara-Shuzo company make), it extracts 
[ phenol-] and treats [ ethanol-precipitation-] this 
liquid by a conventional method. 
It obtained plasmid pAK122DNA digested by 
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I .Hindi 1 1 Xffiik&titc7yx 
5 K pAK122DNA£#/c 0 & 

z_W777.* K pPTIOODNA 
1^g £ BamHU Hindlll 

^TifcSfti^O. 7%T 

y/l^ct >9 1 . 6kb©DNA 
W>t^R. C. A. Yang^) 
CD # & ( Methods in 
Enzymology,68 ^ ,176 ~ 182 
H.1971 *£) \Z.& V itt<DDN 

*&s& l x s w wffl^ $ ftfc d 

NAirtfo. 3*igSr#fc. 



BamHI and Hindlll. 

Subsequently, after carrying out the agarose gel 
electrophoresis of the digestive liquor which it 
let recombinant body plasmid pPTIOODNA 1 
microgram obtained by item (3) react by BamHI 
and Hindlll, and obtained it 0.7%, it eluted 
target DNA for the DNA fragment of 1 .6kb(s) 
from the gel by the method (Methods in 
Enzymology, 68 volumes, 176 - 182 pages, 
1971) of R.C.A.Yang and others. 
It obtained DNA-fragment 0.3 microgram which 
carries out phenol extraction treatment and the 
ethanol precipitation treatment and by which the 
objective was purified in the eluate. 



[0 0 7 1 ] 

±m(D£olZLxmtzO. 3 ix g 
<D BamH I % Hindlll Xffifc Ltc 
^7*5 K pAK122DNA&t>* 
BamH I % Hindlll XffilkLtc 
0.3/zg<7>pPT100:/7*^ KD 
NAft^Ol. 6kb<£>DNA$r 
JtSr. 7ul (D&^MML. 

^tiKum (77mM bvxmm. 

(pH7.4)/15mM MgCI2/15mM 
h-/W0.15mM 
ATP)13/xl RVIU<D T4DNA 

v tf-v&mm U 8 °CX 1 8 

Si^rffl^T, Journal of 
Bacteriology (119 1072~ 

1074 jo mmmmfc&m^x 

•9 , ±BW JM101(ATCC33876) 



[0071] 

It dissolves respectively the DNA fragment of 
1.6kb(s) derived from the pPT100 plasmid DNA 
of 0.3 microgram digested by plasmid 
PAK122DNA digested by BamHI of 0.3 
microgram obtained as mentioned above, and 
Hindlll and BamHI, and Hindlll in the water of 
7ul(s), it adds the T4DNA ligase of mixed-liquid 
(77 mM tris hydrochloric-acid (pH7.4) / 15 mM 
MgCL2/15 mM dithiothreitol / 0.15 mM ATP) 13 
microliter and 1U to this, it performed the 
ligation at 8 degrees C for 18 hours. 
It transformed Escherichia-coli JM101 
(ATCC33876) strain using this reaction mixture 
by the method of transforming a Journal of 
Bacteriology (119-volume, 1072 - 1074 pages) 
publication. 

It examines the restriction enzyme cutting 
pattern of the plasmid DNA which the obtained 
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5 KDNA£#T, pAK222 i: 



transformant contains, it obtains the target 
recombinant plasmid DNA, it named it pAK222. 



[0 0 7 2] 

pAK222 i©p t ajffc 
=f- <om^mz. EcoRI 

5'CGCGAATTCGAAGCTTCTA 
GA3' 

5'CGCGTCTAGAAGCTTCGAA 
TT3' 

<Dnmt> b % z> * v =r * 9 

9 4 Kfc^fijcU Miu I T'^OHr 
Lfc pAK222DNA£JS£-U 
T4DNAIigase Tig&rU ftifcf;: 

jmioi *w$m& 

ft-fZ>7°7X^ KDNA©ifc|RB 

I, ±te7i-y i^-*^r k 

DNA£#T, pAK222L 



[0072] 

Next, since an EcoRI cleavage site is attached 
to both the outer sides of the pta gene on 
pAK222, 5'CGCGAATTCGAAGCTTCTAGA3' 
S'CGCGTCTAGAAGCTTCGAATTS 1 
It compounds oligonucleotide which is made up 
of these sequences, it mixes with pAK222DNA 
cut by Mlul, it connects by T4DNA ligase, 
according to the conventional method, it 
transformed Escherichia coli JM101. 
It examined the restriction enzyme cutting 
pattern of the plasmid DNA which the obtained 
transformant contains. 

As a result, it obtains the plasmid DNA to have 
inserted the above-mentioned oligonucleotide, it 
named it pAK 222L. 



[0 0 7 3] 

5'ACTAGTCTCGAGAATTCTA 
GAGC3' 

5TCTAGAATTCTCGAGACTA 
GTGC3' 

94 KSr^fifcU Ksp I (-<- 



[0073] 

Continuing, 

5'ACTAGTCTCGAGAATTCTAGAGC3' 

5TCTAGAATTCTCGAGACTAGTGC3' 

It compounds oligonucleotide which is made up 

of these sequences, it mixes with pAK222L 

DNA cut by Kspl (made by a 

Boehringer-Mannheim company), it let T4DNA 

ligase act according to a conventional method, 
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tyffiLtc pAK222L DNAil and transformed Escherichia coli JM101 after 

-n- ^*&f-t^v^ T4DNAIigase connection. 

3rf£ffl $ -tf:Tij!Mt&> It examines the restriction enzyme cutting 

JM101 £ff2«$s&Lfc 0 #£>n pattern of the plasmid DNA which the obtained 

tz^%^^M<D-^^ir ST":?* transformant contains, it obtained the plasmid 

5 KDNA<Dff5iJIWPlf#J$r^ DNA to have inserted the above-mentioned 

— :/£1&FtU -LfB^y oligonucleotide. 

\<>jr?4 K^ffA^ft/iglfttD It named this pAK222LL. 

7*7^^ h'DNA^ifc, ^iti Moreover, it named the Escherichia-coli 

£■ pAK222LL b$i% b/c 0 ^fc N transformed body in this plasmid JM101 

I©^7^$ Kt'©«^I (pAK222LL). 

$ci&ffc3r JM101(pAK222LL) <!; In addition, the restriction enzyme map showed 

fa&Ltz. 0 (Si, 5 (1) the procedure of pAK222LL production of a 

~ (4) iz&MLto pAK222LL fls publication to FIG. 6 at item (1)-(4). 

[0 0 7 4] [0074] 

c y s Eco^-Bt An isolation of cysE 

( 5 ) If £M7vJj§0 <£ <9 Mitt (5) They are isolation of gene, and production of 

(D^-M. RXf$L%kz.t$zf : 7 x % recombinant body plasmid from wild-type 

Kcof^M Escherichia coli. 

iHS^f - c y s E {iitllHD. D e Based on the gene base sequence reported by 

n k fjCioti^ (D.Denk, said D.Denk and others (1987) (D. Denk, 

A.Bock:J.Gen.Microbiol., 133, A.Bock:J.Gen.Microbiol., 133,515-525), Gene 

515-525 (1987)) £ titzMfc^ cysE used PCR method and was isolated. 

itSiS£'J£ h t \Z P C R&£ffl First, it amounts to a N terminal side. 

^Xm&£tl1z 0 £f\ N^jffi 5'ATGTCGTGTGAAGAACTGGAA3* 

5'ATGTCGTGTGAAGAACTGG 
AA3' 

CJfctiaimz. fa^irS It amounts to the C-terminal side. 

5'ACATTAGATCCCATCCCCAT 5'ACATTAGATCCCATCCCCATACTCAAATGTA 

ACTCAAATGTATGGTTAATAC TGGTTAATACCGTTGAAATGCTGGTCTAT3' 

CGTTGAAATGCTGGTCTAT3' About the oligonucleotide which is made up of 
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(DEi&lfrbfc&^'V ^ l^^" these sequences, it is aplite Biosystems 

f"K«\ T^^^Mt^ company make. Model392 DNA/RNA It 

f A X It S Model392 compounded by the conventional method using 

DNA/RNA ffl the synthesizer. 

V^"C\ S&f- J: ^^^cL/Co ft It performed purification by the conventional 

§gf±, T7°7^ h/M^v^x method using the oligonucleotide purification 

A XttM^ y ^ 1^^"^ Kit cartridge by an aplite Biosystems company. 

[0 0 7 5] [0075] 

iix^filt y ^ l^^"^ K It isolated the cysE gene by DNA amplification 

^/^^-DNAHtffl of in-vitro, using the these synthetic 

V \ in vitro <DD N Att^Hd X 9 oligonucleotide as a primer DNA. 

c y s EitfS-T-^i^PiLfco M: Specifically, it performed reaction on condition 

ffc^Cite, Perkin-Elmer Cetus of the following using DNA Thermal Cycler 

Instruments £h M <D D N A made from Perkin-Elmer Cetus Instruments, 

Thermal Cycler. &t/Sffiiatt and GeneAmp-DNAAmplification Reagen Kit by 

M GeneAmp DNA a Takara-Shuzo company. 

Amplification Reagen Kit That is, it added 2N NaOH 10 microliter and 

V\ Tffi^O^^fSl^^rtf ofc 0 sterilized-water 70 microliter to Escherichia-coli 

IP^ * (1) X^MLtc±m 1100 chromosome DNA solution 20 microliter 

K 1100 M^DNAM2 0 (0.8 microgram / 20 microliter TE buffer) 

it 1 (0. 8 ^g/2 0 tx \ TE produced by item (1), and heat-processed for 

'<yyr—) 2N NaOH 10 minutes at 70 degrees C. 

1 0 // 1 is ^I^SSSItK 7 0 Li I £r Furthermore, it adds 7.5M ammonium-acetate 
^3Px., 7 0°CT% 1 O#fBMJ0f& 50 microliter and cold ethanol 450 microliter, 
&kSLfeio 7. 5Mg^ and it centrifuges, after neglecting it for 30 
g&T^^e^AS 0 li \ ioctO 5 minutes at -80 degrees C, it carried out the 

j — /U4 5 0 n I £rAP;i, suction dryness of the precipitation after 

-8 0tT*3 0^«Ilfct washing by ethanol 70%, and dissolved in 

fctKSr 7 0 %^ y — sterilized-water 20 microliter. 

/V'-Cftjfrft, »5l$£@L#cKzlc It used the DNA solution obtained by carrying 

2 0 ju I lfe o :3 LT^# out like this as a template DNA solution. 
PjttfcDNA^^^x^y Reaction adds N-terminal-side primer DNA 5 
hDNASffiHtffil^fco R microliter, C-terminal side primer DNA 5 
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felt, Sffr^ y 7 T — 1 0,uK microliter, template DNA0.2 microliter, and a 

dNTPfi^Ill 6 mU Taq sterilized water to reaction buffer 10 microliter, 

polymerase 0. 5 ju I \z.N% dNTP blend 16 microliter, and Taq polymerase 

tiSoMT'y'f v-DNA 5 nL C 0.5 microliter, and sets the whole quantity to 

^MM'fy^-?— DNA 5 nK 100 microliter, it carried out on the following 

x > 7" U— h D N A 0 . 2 /z U reaction temperature conditions. 
®M**MZ.±m* 1 0 0 /zl 

[0 0 7 6] [0076] 

IP*>, 94t3^ 5 5tl5) That is, it performed 1 cycles of 94-degree-C 

3 0f}>id£.X$7 2°C2ftZ 0# 3-minute and 55-degree-C 30 seconds of 1 

GOJxl££r 1 ^/I'tf V\ minute, and 72-degree-C reaction for 2 minutes 

9 4 °C 1 ft 3 0 f}\ 5 5 °C 2 ft and 30 seconds, and then performed 25 cycles 

3o J;l>* 7 2t 2 #<£>E/££r 2 5 of 94-degree-C 1 -minute and 30 seconds, and 

1M ;?/i4To;fc e ftf£f;i 7 2°C 55-degree-C 2 minutes, and 72-degree-C 

X 7 ftW\MM\^tz^ 4 0ftfr reaction for 2 minutes. 

tfX 4 °Ct-Ttf fc 0 KJ(foj&T&. After neglecting it for 7 minutes at 72 degrees C 

t§ts£*ifc$j 1 kb ©77^ finally, it lowered to 4 degrees C over 40 

yh^D-^I^SCJ; minutes. 

9 ^■feicj; <9 ^itfiMU T4 It isolate-and-purifies the fragment of about 1 

DNA polymerase £rf£ffl £i±T amplified kb by a conventional method 

Lie according to an agarose electrophoresis after 
the reaction completion, it let T4 DNA 
polymerase act and smoothed the terminal. 

[0 0 7 7] [0077] 

7"7^ $ K^<^ 9— pBR322D It used it as the digesting back by EcoRI and 

NA (%.mm±M) & EcoRI Nrul, and used plasmid vector pBR322DNA 

R 1/ Nru I ~C ?8 it , DNA (made by a Takara-Shuzo company) as the 

blunting Kit (®@itf±M) T?¥ flush end by DNA blunting Kit (made by a 

^#ra<!;Lfc. Takara-Shuzo company). 

oTTTJ'n— xsf/Wffi%fi(W}$: Next, according to the conventional method, it 

GENECLEAN II KIT performed the agarose gel electrophoresis, and 

(7^=^> («0 M) t-<fc ^ acquired the DNA fragment of about 3.4 kb(s) 
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M&&%i5t?ffo3 . 4kbcDDN which contain a replication starting point by 

AWrttfcJRftLfc. mbtltzD GENECLEAN II KIT (product made from 

NA£ T4DNA ligase «9J« FUNAKOSHI K.K.). 

Lfcf£, EcoRI -CSOBrU After making annular obtained DNA by T4DNA 

Defile L7c 0 ligase, it cuts by EcoRI, it made it linear. 

[0 0 7 8] [0078] 

Hk^^X\ £XTlZ7jk-f£. o &^fl§ Subsequently, with DNA Synthesizer Model 392 

$ V— ^WfltZ&M (made by an applied Biosystems company), a 

f57 p o ; &-^- > t^U-^ DNA sequence including the expression 

— s V *tfy — J^^a-^itLRXJ^ regulation region, a Hpal cleavage site, and 

— 5 ^— ^C0^^,Hip^i§!c multi cloning sites, such as a promoter 

3£t/{c: Hpal #]$f plH&.&.tK-^/u originating in an Escherichia-coli lactose operon 

=^-y!f h feints as shown below etc., an operator, a ribosome 

DNA IE?iJ£ DNA Synthesizer binding site, and a terminator, is, and it 

Model 392 (Tzfy^ K'W X compounds it, it produced the expression vector 

•>^fAX"ttI) £t>fbV^T^ pUTE1 00 by bonding with the EcoRI fragment 

fi£ U ±IET'#e>tLfc EcoRI »f obtained above. 

ft km&LXftm,^? ? - AATTCGGTACCGGATCCGCTAGCTTTACATT 

pUTE1 00 L fc 0 ATGCTTCCGGCTCGTATAATGTGATGGAATT 

GTGAGCGG 

AATTCGGTACCGGATCCGCT GCCATGGCCTAGGCGATCGAAATGTAATAC 

AGCTTTACATTATGCTTCCGG GAAGGCCGAGCATATTACACTACCTTAACAC 

CTCGTATAATGTGATG GAATT TCGCC 

GTGAGCGG ATAACAATTCCATCGTTAGGAGGTTTTAGTTA 

ACTAAACTAGTAGATCTGGTACCG 

GCCATGGCCTAGGCGATCGA 
AATGTAATACGAAGGCCGAG 
CATATTACACTACCTTAACAC 
TCGCC 

ATAACAATTCCATCGTTAGGA 
GGTTTTAGTTAACTAAACTAG 
TAGATCTGGTACCG 

TATTGTTAAGGTAG CAATCCTCCAAAATCAAT 
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[0 0 7 9] [0079] 

±BX^mtLtc 1kb <D DNA It introduces into Hpal site of pUTE1 00 the DNA 

©fit^r pUTE100 <D Hpal site \z fragment of 1kb smoothed above, it obtained 

IAU POHE100 &mtc 0 ± pOHE100. 

SiStt JM101 ^VkW&^Tf It transformed the Escherichia-coli strain JM 101 

KSrfflV^T* buIBIr]^^ to said this shape using this transforming 

ff2 K 15 LTlf 11^ plasmid, and obtained the transformant JM101 

JM1 01 (pOHE1 00) Srftfc. (pOHE1 00). 

[0 0 8 0] [0080] 

( 6 ) i/Ts'f^ y(uj;57^- (6) Production of feedback-inhibition releasing 

K'*s> ^P1S^?I^M c y s E(D type cysE by cystein, and production of 

ftMBk 2fctWift;t*»E©fER recombinant Escherichia coli 

£ b iz. , c y s ECfcitS Furthermore, in order to convert Met256 in cysE 

Met256 £ Ile256 [z^^r^tz into Ile256, it performed site-specific variation 

\Z x Kunkel ffi (Proc. Natl, treatment (site-directed mutagenesis) based on 

Acad. ScL 8 2t, 4 8 81, Kunkel method (Proc.Natl.Acad.Sci., 82 

1 9 8 5^) ^*<5<SBJfl[«FS volumes, 488 pages, 1985). 

^ f S 1 ( site-directed Specifically, it compounds oligonucleotide 

mutagenesis ) £ff ofc 0 ^ft (5 , -AATGCTGGTCAATATCCATTG-3 t ) including 

ft^fi, Met256 (D^i&frlsts the region of Met256 by a conventional method, 

ir V =f ^ ^ lx ^ ^ K it performed phosphorylation by T4 

(5-AATGCTGGTCAATATCCAT polynucleotide kinase. 

TG-3') ^ffiifelz £ 19 a* $c L , Next, after performing repair reaction using the 

T4polynucleotide kinase \z J: <5 annealing of pOHE100 and the phosphorylation 

y ^ St <b fir o tz o 2fc , oligonucleotide, T4 DNA polymerase, and the 

pOHE100 t V isfkfcUr V ^ T4DNA ligase, it performed transforming of an 

? Vir"^ y T Escherichia coli using this plasmid DNA. 

4DNA^!i^7- if, T4D It collects Plasmids DNA from the obtained 

N A V jt^—H £rfflV^T<7) y transformed body, when the base sequence of 

—fxfi>&l7<>tc& s ZtD^y* the cysE gene currently coded by it was 

$ KDNA^lV^Mi^ checked, it became clear that ATG which shows 
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tfc&ifc£<0 7>7X* KDNAS: 
HURL, K£ft-C<^ 

5 c y s EmfcTommmm* 

mtZLfct^Z, Met256 £tf 
i" ATG # Ile256 ^itATT 



Met256 is correctly converted into ATT which 
shows Ile256. 



10 0 8 1] 

r. o ur#e>*tfcsg*ac y s 

pOHEIOOT £ Lfc 0 ^Lt:w 
7°7^$ KT\ mflEp t a (Dm 

JM101 £^Ri|g&U ff*SCIg& 
JM101(pOHE100T)£ 

pOHEIOOTD N A 1 mg 

ft, |2|7{^ * (5) ~ (6) 
KlBfctf) pOHEIOOT fls»£>^ 

mzfflmmmimizxTjk Lit. 

[0 0 8 2] 

c y s K 



(7) m&mjzmmzvmfc* 

ffjfe D. Denk fc tc «fc o T$8£ $ 
tufcite^JSgBB^J & <*> £ P 
CRM^t, c y s Kitfe 

5'ATGAGTAAGATTTTTGAAGA 



[0081] 

It set to pOHE 100T the plasmid containing the 
variant cysE gene obtained by carrying out like 
this. 

And by this plasmid, it transforms Escherichia 
coli JM101 by the method described in said 
isolation of pta, it obtained the transforming 
Escherichia-coli strain JM 101 (pOHE 100T). 
Furthermore, it obtained recombination body 
plasmid pOHEIOOTDNA 1 mg by said similar 
preparation method using this transformed 
body. 

In addition, the restriction enzyme map showed 
the procedure of pOHEIOOT production of a 
publication to FIG. 7 at item (5)-(6). 

[0082] 

An isolation of cysK 

(7) They are isolation of gene, and production of 
recombinant body plasmid from wild-type 
Escherichia coli. 

It used PCR method based on the gene base 

sequence reported by said D.Denk and others, 

and isolated the cysK gene. 

First, it amounts to a N terminal side. 

5'ATGAGTAAGATTTTTGAAGA3' 
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t C 5feJSmiHtl It amounts to the C-terminal side. 

5'CAAGCTGGCATTACTGTTG 5 , CAAGCTGGCATTACTGTTGC3 , 

C3' About the oligonucleotide which is made up of 

©ifi^'J^^^S^y =f^^ these sequences, it is aplite Biosystems 

^ K&\ 7/7^ h^-f^v^ company make. It compounded by the 

r A X ft 8 Model392 conventional method using the Model392 

DNA/RNA i/>±y-4*f— DNA/RNA synthesizer. 

v^T, ^^{cJ: 5^U: 0 It It performed purification by the conventional 

88 ft, T^y^f h/^^f ^v^r* method using the oligonucleotide purification 

]) ^ l^^"^- Kffl cartridge by an aplite Biosystems company. 

h V y v^^fflV^T^&f^ It isolated the cysK gene by in vitro DNA 

ek^frofco - ft -uffc^r ]) amplification, using the these synthetic 

^ ^ i^^- K^y^^r v-DN oligonucleotide as a primer DNA. 

At LTffll\ invitro DNAiff Specifically, it performed reaction on condition 

ifrgf-cfc 1 ? c y s KiHS^-^r^^l of the following using DNA Thermal Cycler 

L fc o Mt fft \z fi x made from Perkin-ElmerCetus Instruments, and 

Perkin-ElmerCetus Instruments GeneAmpDNA Amplification Reagent Kit made 

VsM<r> DNA Thermal Cycler, R from Takara Shuzo. 

v ^ m m ( W ) ^ 

GeneAmpDNA Amplification 
Reagent Kit TfEO^Ht 

[0 0 8 3] [0083] 

BP^, HufB^M 1100 Vk&fo That is, it added 2N NaOH 10 microliter and 

DNA^i20ju 1 (0.8jug/20 sterilized-water 70 microliter to said 

ix I T E '< y 7 r — ) * 2N Escherichia-coli 1100 chromosome DNA 

NaOH 10 m U S^KtK 70 m I Sr^D solution 20 microliter (0.8 microgram / 20 

x.,70 o C > 105>^APMSL/Co microliterTE buffer), and heat-processed 70 

£ b(c,7.5M®^T^~?A degrees C for 10 minutes. 

50 m l> #>3l& J — 450 /x I £: Furthermore, it centrifuges, after adding 7.5M 

AP;t, -80 < CT?30 5>rp1ScSby u c ammonium-acetate 50 microliter and cold 

'<k, 2t'L>U ifcJRS: 70%^/ ethanol 450 microliter and neglecting it for 30 

— /i^ScEMgL PJ£3l^[3L$c8 minutes at -80 degrees C, it carried out the 
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tK 20/il t-^ft?Lfc 0 :HT suction dryness of the precipitation after 

tf^ti/cDNA^^^x^y u washing by ethanol 70%, and dissolved in 

— h D N AM Htffl^feo sterilized-water 20 microliter. 

Ki£fix S^^^^^t—IOmU It used the DNA solution obtained by carrying 

dNTPmixl 6 y. I , Taq out like this as a template DNA solution. 

polymeraseO.5// 1 IdN^dMOD Reaction adds N-terminal-side DNA5 microliter, 

NA5/iU C*JBS(8!jDNA5/zk C-terminal side DNA5 microliter, template 

"Tl/-7\s~ FDNA0.2/Z U DNA0.2 microliter, and a sterilized water to 

100m I t U reaction buffer 10 microliter, dNTPmix16 

TIE©S*SfiS^ft"CtToyS: 0 microliter, and Taq polymerase0.5 microliter, 

BP^, STEP 1 (94°C 3 ft, 55°C and sets the whole quantity to 100 microliter, it 

1 ft 30 72°C 2 ft 30 #) carried out on the following reaction 

11M^/i4tV\ Hkfc STEP 2 temperature conditions. 

(94°C 1 #30#, 55°C 2£\ That is, it performed 1 cycle of STEP(s) 1 (94 

72°C 2 ft) £ 25 iM ^/Hto degree-C 3 minute, 55 degree-C 1 minute 30 

tc 0 fiSHc STEP 3 (72°C 7 second, 72 degree-C 2 minute 30 second), and 

AOftfrtfX 4°C\^toh~r )£ then performed 25 cycle of STEP(s) 2 (94 

tTofco degree-C 1 minute 30 second, 55 degree-C 2 

minute, 72 degree-C 2 minute). 

Finally it performed STEP 3 ( which it drops 

on 4 degree C over 7 minutes and 40 minutes 

72 degrees C). 

[0 0 8 4] [0084] 

&i£#tTt£> TiS u — It isolate-and-purifies the fragment of about 1 kb 

W)\Z- i 9 1 kb ©77^^y by a conventional method according to an 

h 3rS&{^<£ 9 T4 agarose electrophoresis after the reaction 

DNA polymerase £rf^ffl£-frT completion, it lets T4 DNA polymerase act and 

7fc*85: 5 P?fHfcL. pUTE100 <D smooths the terminal, it introduced into Hpal sit 

Hpal sit (c#ALfe 0 % ofpUTE100. 

KDNASr pOHK100 kft%L It named this plasmid DNA pOHK1 00. 

tc 0 Z(DX olzLX'&btitz? Thus, it transforms Escherichia coli JM101 by 

7^; Ftffii/\ HUpELfc^fife the above-mentioned method using the 

£ cfc «9^:fll® JM101 SrJ^Rte obtained plasmid, it obtained the 

^L, ?i£K<£^{fc;^J}J§l§#k transformed-body Escherichia-coli strain JM1 01 

JM101(pOHK100)£*#fc o JE (pOHK100). 
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tc, fufElRHUM. UT, wCDff^W Furthermore, it makes it said this shape, it 

m^W^^^X, pOHK100 D obtained pOHK100 DNA 1 mg using this 

N A lmg £r#fc 0 ft, HI 8 transformed body. 

fc, ^(7) t-fEic<D pOHK100 In addition, the procedure of production of 

^Mo^HS^^JPS^^iillll-T pOHK100 given in item (7) at FIG 8 is shown by 

L fc 0 the restriction enzyme map. 

[0 0 8 5] [0085] 

[^|— s<$?— Kc y s E3oJ:lE Manufacture of recombinant body plasmid DNA 

c y s Kjftfc^f which contains cysE and a cysK gene to the 

TLfozfy* KDNA^ll same vector 

( 8 ) Ifl ^ x. ^ 7° y ^. 5 K (8) Manufacture of recombinant body plasmid 

POHC100T COM pOHCI 00T 

5(7) R Ufc, It cut pOHK100 holding cysK which was 

lac-promoter X "9 ^^"Itt^ c produced by item (7) and which can express 

y s K&i&W'tZ) pOHK100 £r from lac-promoter by the Spel cleavage site. 

Spel $}WrmtLX*$)mLtL 0 Ik Next, it cuts pOHE 100T produced by item (6) 

K , ( 6 ) T* S L fc by Spel and Nhel, it introduced the fragment 

pOHEIOOT £r Spel, Nhel T^D containing lac-promoter and Variant cysE into 

Sfr U lac-promoter i'Mc the Spel part of pOHK1 00. 

y s E£"atpilT>T"£, pOHK100 As a result, it obtained EcoRI and pOHCI 00T 

co Spel $Mi(c^ALfc 0 ^<£>!a holding both Kpnl cleavage sites on the outer 

cysE s cysK side of Variants cysE and cysK (there is both 

lac-promoter co^SBT^ lac-promoter under control). 

&<5) CD^MUJIC EcoRK Kpnl #J And it transforms Escherichia coli JM101 by the 

llr&5{i£:#fcKi(&$ri"<5 above-mentioned method using this plasmid, it 

pOHC100T lr#fCo ^Lt, ^. obtained the transforming Escherichia-coli 

(D-fy^X KSrfflVT, iufScO strain JM1 01 (pOHCI 00T). 

^fttcj; <9 T^flijli JM101 3r?F2 Furthermore, it made recombination body 

Ifilfc&U JKSfteift^lSffi* plasmid pOHCIOOTDNA 1 mg into said this 

JM101(pOHC100T)£#fc o fL shape, and prepared it. 

II & x ft 7° 7 * 5 K 
pOHCIOOTDNA 1 mg £?iu 



[0 0 8 6] [0086] 
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(iHfE^f-p t a W"t"<5$M!& (Manufacture of the recombinant body phage 

x.^7 7-v f DNA(0iffi DNA containing Gene pta) 

( 9 ) y< ? t V # 7 r — is X (9) Manufacture of bacteriophage (Iambda)cl857 

cl 85 7 1 1 2 1 <DffiM 1121 

fKffJBBS 58—212781 ^^IBIK It prepared bacteriophage (lambda)cl 85 7 1121 

<£>Hil&$l <Jr < Wl^t LT/^ [the lysogenic becterium obtained by this phage 

fU t77~ X cls57 112 lysogenizing this phage to Escherichia coli 1100 

1 [Z.(D7 7 — i/lt, Z.<D7 7 of said publication by a conventional method, 

J: •JfflSE8£ic0>*: namely, E.coli 1100 (it is consigned to the 

BUS 1100 \zM%\\^\sX'&hfo institute-of-technology Fermentation Research 

S^J^l, -ftefrhs E.coli Institute as (lambda)cl 8 57 1121) 

1100(^cl 8 57 1 1 2 1 ) fffllll "Fermentation-Research-lnstitute-deposition 

0k * ffi 1 3 3 ^ (FERM No. 133 (FERM BP-133).) 

BP-133)j t LTXHStfK^ It prepares ]by completely same method as the 

^#)XHSWW%Bffl-^fe^tb Example of Unexamined-Japanese-Patent No. 

TV*5J ^ISt, Z.(0'<9T 58-212781, method of this bacteriophage 

y ^- 7 7 — X cl 85 7 1 1 2 1 (lambda)cl 85 7 1121 to T.Maniatis and others 

b s T.Maniatis h <D Jfe (Molecular Cloning, 76 - 85 pages, 1982 year;) 

(Molecular Cloning , 76~8 ColdSpring Harbor Laboratory It obtained DNA 

51, 1 9 8 2 ColdSpring of bacteriophage (lambda)cl 85 7 1121 by 

Harbor Laboratory ttifiR) {d<fc publication. 
D'^f!Jt77- ^ A. cl 857 
112 1 CDNASrifc. 

[0 0 8 7] [0087] 

(10) ^7^7 7-^1 (10) Manufacture of bacteriophage 

cl 857 1 1 2 1 StDfiaM (lambda)cl 8 5 7 1121S 

#CV">"C S IOi 9 LT#bti Subsequently, it performed phenol extraction 

tc 9 y- ]) ir ~7 y — ~y X cl 857 and ethanol precipitation by the conventional 

1 1210DNA2. 1 u gR method to which it let DNA2.1 microgram of 

t>*i oa=y h<£> EcoRI VMM bacteriophage (lambda)cl 857 1121 obtained by 

iath®!) $:50mMhy7-H doing in this way, and EcoRI (made by a 

C 1 US (1 OOmM NaCI *5 <k Takara-Shuzo company) of ten units react at 37 

XJ- 10mM MgS04 "a pH7.4) degrees C for 1 hour in 50-mM tris- HCI buffer 

*PX° 3 7°C-C 1 1$ fig K JESS -Br (100 mM NaCI and 10 mM MgS04 content, 

fc, SSia^iy-^itti pH7.4), and obtained the EcoRI digest of 
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r V t7r- ^Xc\ 657 1 1 2 

i<DEcoR\mimzmtz 0 



bacteriophage (Iambda)cl857 1121. 



[0 0 8 8] 

Xcl 85 7 Sam 7DNA (*ll V 

7c*£, T4DNA1) — £' 1 -3- 
h^j^PU 7°C-C4 8B# 
PbI^LT, IliifrDNA© 

t'hn • A?y4r— 
v ? >'^' (in vitro packaging) i& 
(Methods in Enzymology , 6 
8#, 281-298 M> 19 
7 9^; Academic Press tHUS) 



[0088] 

After adding this DNA-fragment 0.4 microgram 
to (lambda)cl 85 7 Sam 7DNA (it acquires from a 
USA Washington company), it adds T4DNA 
ligase 1 unit, it maintains at 7 degrees C for 48 
hours, it obtains the blend of the recombinant 
body DNA, furthermore, this DNA blend 
wrapped in the coating-film protein of the 
bacteriophage by Academic Press publication 
by the in-vitro- packaging (in vitro packaging) 
method (Methods in Enzymology, 68 volumes, 
281 - 298 pages, 1979 year;), and obtained 
bacteriophage particles. 



[0 0 8 9] 
QD5003 (7L*N*¥«fc 9 

# , 3 7 °cx 1 6 \%mmm trt 
0, Mm 1100 

£7»£-f , JzMM QD5003 £ 

-?£«-f5tt1C£WU J. 
o^^n^e-^-P'r SMfcJ: 



[0089] 

Subsequently, after winding the bacteriophage 
particles which carried out in this way and were 
obtained on the trypton agar by having made 
Escherichia coli QD5003 (they being an 
acquisition, the following, and this stock use 
from Kyushu University) into the indicator strain 
and cultivating them at 37 degrees C for 16 
hours, it observed the produced plaque. 
From this, when Escherichia coli 1100 is used 
as an indicator strain, it does not form a plaque, 
but when Escherichia coli QD5003 is used as 
an indicator strain, it has the characteristic 
which forms a plaque, and the cleavage site by 
EcoRI recognizes the one place presence from 
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5DNA^l;©^ EcoRI Id 
mft ( A. cl 85 7 Sam7 DNAi 
112 1 S^^f LT#fc„ 



a second-half promoter P'r part in a 
down-stream region only at the DNA part which 
leads in the cohesive end, and since the gene 
which participates in the bacteriolysis was also 
rearranged by the DNA fragment ((lambda)cl 8 57 
Sam7 DNA origin) to which this gene varied, it 
obtained by degrading bacteriophage 
(lambda)cU57l121S which lacked the capability 
to dissolve host bacteria. 



[0 0 9 0] 

(11)1 cl 85 7 1 1 2 1 S <D'<fc 
7 w- v ? A EN1121 S-PTA ©Pi 

mm do) -e#^tt7c/^x 

!)t77-'^ cl 85 7 1 1 2 1 
SDNA lO/i g&£Xf. itipl 

PAK222LLD N A 3 n g ^Wx^ 
U m^50mM bVX-HC 
1 (pH7.4)/100mM NaCI/ 
10mM MgS0 4 (D%&ffc(Dfem 
5 0 ii 1 KSSflDU 0^- 
=.y h<D EcoRI U 3 

*/-/w?£JMI£tTV\ fctJR 

rtL^50mM 
H C 1 (pH7.4)/10mM Vf- 
ir 7. V 4 V — JV / 10mM 
MgCI2/0.1mM ATP <D*&/& 
©i!8n UC^OU 4 < C'C 



[0090] 

(11) Manufacture of recombinant body 
bacteriophage (lambda)EN1121 S-PTA which 
inserted the PTA gene fragment in the 
endonuclease cleavage site which exists in the 
DNA part which leads in the cohesive end from 
the second-half promoter of (lambda)cl 8 57 
1121S in a down-stream region 
It mixes bacteriophage (lambda)cl 857 
1121SDNA10 microgram and obtained by said 
(10), and recombinant body plasmid 
PAK222LLDNA3 microgram obtained for the 
preceding clause, it adds this to solution 50 
microliter of a composition of 50-mM tris- 
HCI(pH7.4) /100 mM NaCI/10 mM MgSCX,, it 
adds EcoRI of further 50 units, after making it 
act at 37 degrees C for 2 hours, it performs 
phenol extraction and the ethanol precipitation 
treatment by a conventional method, and 
obtains a deposit, it adds this to solution 8 
microliter of a composition of 50 mM tris- 
HCI(pH7.4)/10 mM dithiothreitol / 10 mM 
MgCL2/0.1 mM ATP, it made it act at 4 degrees 
C for 18 hours, and performed the ligation. 
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[00 9 1] 

itiifcDNAl Oju g£itu!S 

©7 7-7|ifgi 50(i 1 
*H§^ 1100 ( 1 0 9 fi/mU 
0. 5 u 1 ) SriQx., 3 Ott* 
3 0«lto wtl(-> S 

( 1 0 10 {|§/mU 0. lml) £ 

*d*, 30 °ct- 3 o ^mmm t 

3 2TC-C1 6fWg||L 



[0091] 

It wrapped obtained DNA10 microgram in the 
coating-film protein of the (lambda) 
bacteriophage by said in-vitro- packaging 
method, and prepared bacteriophage particles. 
It added Escherichia coli 1100 (10 9 pieces / ml, 
0.5 microliter) to this phage particle solution 50 
microliter, and kept in incubation for 30 minutes 
at 30 degrees C. 

It added bacteriophage (lambda) cb2 (10 10 
pieces / ml, 0.1 ml) to this further, and kept in 
incubation for 30 minutes at 30 degrees C (the 
non-lysogenic becterium becomes extinct by 
this operation). 

It scattered this to the T-Y medium, and 
cultivated at 32 degrees C for 16 hours. 



[0 0 9 2] 

ffi '< ? 7- V ir 7 r — *S X cb2 
it s ^IIlK - l 2 (X) 
( ATCC12435 ) «fc «9 , 
A.D.Kaiser (Virology, 3#, 2 
4 1, 1 9 5 7^) &£Tf 
Gkellenberger h (J.Mol.Biol. „ 
3#, 3 9 9-4 0 81, 19 

6 i¥)©*feiaosii!Lfe, 

X^tcMWcOoh. Xc\ 65 7 1 1 
21S DNAJhtd pta Mfc-jr 

t y 7t 

77-^DNAia5Ml?r 



[0092] 

In addition, it prepared bacteriophage (lambda) 
cb2 from Escherichia coli K-12 ((lambda)) 
(ATCC12435) by the method of A.D.Kaiser 
(Virology, three volumes, 24 pages, 1957), and 
Gkellenberger and others (J. Mol.Biol., three 
volumes, 399 - 408 pages, 1961). 
It cultivates as mentioned above, it searched 
with the following method the lysogenic 
becterium by the recombinant body 
bacteriophage DNA which maintains a pta gene 
on (lambda)cl 8 57 l121S DNA among the strains 
which it has grown. 

And it obtained the lysogenic becterium which 
has a pta gene on the bacteriophage DNA of a 
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WMWtO^p-r V ir7T— v'D number strain. 
NA±tc pta mfc^-Z^irZ® 



[0 0 9 3] 

mum, -fftfrh. Xcb2WWk 
&oi&%m§:&m£&* T- Y 
*&ifc£/Bv^T3 2°CT*1 6B$^ 

n 1 9 tgn t fee #/tmit$! o . 

5ml £r 1 5 0ml ^©37 7 
*3i£<7} iom| (7)T-Ytg±t!l^ 
SHtU*!'-;' MKIett 
unit) ##5 1 0 0 K & o tc b c\ 
6T*fi£&4 3°C(C±#$i±T 

£3 2°C(i^T$-ti:T^3^ 



[0093] 

Namely, lysogenic becterium obtained by the 
above, that is, it carried out the shake culture of 
(Iambda)cb2 resistance and the temperature 
sensitivity microbe at 32 degrees C for 16 hours 
using the T-Y medium respectively. 
It vaccinates 0.5 ml of obtained culture 
mediums into the 10 ml T-Y medium in a 150 ml 
conical flask, after raising 43 degrees C and 
shaking temperature for 25 minutes in the place 
where Klett unit (Klett unit) became about 100, it 
dropped temperature at 32 degrees C again, 
and continued the shake culture for about 3 
hours. 



[0 0 9 4] 



imi zm^tiiffiWfcmvtcVd 

1 0ml <DT-YigM&m\,^ 
3 2tT«|Lt 
Y=3.Z=. y y frjfo 10 0 (C&o tc 
^5«^4 3°Ct-±#£ 

M£3 7°C(c|^T$-ti:T^3 
£tttttU #fbtutDNA£^ 



[0094] 

Thus, let the thing which carried out ultrasonic 
crushing treatment of the 1 ml of the obtained 
culture medium be a cell extract, according to 
the method of said publication, it measures the 
enzyme activity of PTA, it chose the active high 
strain. 

It carried out the shaking culture of this active 
high lysogenic becterium at 32 degrees C using 
the 10 ml T-Y medium. 

After raising 43 degrees C and shaking 
temperature for 25 minutes in the place where 
the Klett unit became about 100, again, it 
dropped 37 degrees C and carried out the 
shaking culture of the temperature for about 3 
hours. 

It extracts DNA using the phenol / chloroform 
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^/-/I'itSHtDNA?:! mixed solvent of equal volumes from this 

tz 0 culture medium, it carried out ethanol 

precipitation of obtained DNA, and obtained 

DNA. 

[0 0 9 5] [0095] 

r. (D%$.\z. LTtlr^tifcDNAS: Thus, it dissolved obtained DNA in 1 ml of 

MJ^-HC 1 (pH7.5)/1mM solutions of tris- HCI (pH7.5) / 1 mM EDTA 

EDTA &B.f&<Dfei& l ml izfeffl L composition. 

tzo 4 n 1 £r 10mM b V It adds this solution 4 microliter to solution 30 

x-HC 1 (pH7.4) / 1 0OmM microliter of a composition of dithiothreitol 

NaCI/10mM MgS04/1mM 10-mM tris- HCI (pH7.4) / 100 mM NaCI / 4/1 

v^^x u-f | — ;\s(D&E.f$,(Djfe mM of 10 mM MgSO, it adds RNaseA (made by 

13 0ji 1 {^JJP L N ILK. 5 0 a sigma company) of EcoRI of further 50 units, 

z±=. y h (D EcoRI :& XXI 2 0 ix and 20 microgram, at 37 degrees C, it made it 

g <D RNaseA (v'^VtklK) £r act for 1 hour, and digested. 

?^JDL S 3 7°CT* 1 NrfBjfKffl£ It carries out agarose gel electrophoresis 

1±-T$Hfc Lfc 0 r. ti£rT;#n — treatment of this, it analyzed the size of a DNA 

xyVi^^j^iJj&LSU DNA fragment. 

[0 0 9 6] [0096] 

•?:<£>l£ll, PTAffiSttcD^^: As a result, the DNA fragment derived from 

®£TM, #J4. 6kbpC0^fi^ recombinant body plasmid PAK222LL DNA of 

K PAK222LL D about 4.6 kbp(s) was detected by all the 

N A |£ M<D D N ASfr>t^^ffi £ lysogenic becterium of PTA high activity. 

fitzo tA±<£>#n< LT;*:JIf0 It separates Escherichia coli (E. coli) 1100 

(E.coli)1100( X EN1121S-PTA) ((lambda)EN1121 S-PTA) as mentioned above, 

^r53"Sib % ff\M<n%$$kx.'fc< f< > / ? it performed manufacture of expected 

y- ]) ^ y r — is X recombinant body bacteriophage 

EN1121S-PTADNA<Z>M£ (lambda)EN1121 S-PTADNA. 

fxo/co i«k IH 9 {d, ig ( g ) | n addition, the restriction enzyme map showed 

~ (1 1 ) m «c <D X the procedure of (lambda)EN1121 S-PTA 

EN1 121 S-PTA ft$l<7>^MZffl production of a publication to FIG. 9 at item 

m&mmm^xTTs^tzo (9mh). 
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[0 0 9 7] [0097] 

1*1 — $ — (CjgfeT- c y s Manufacture of the recombinant body phage 

E, c y s K^r(p]B^t^^a^Lfc DNA which contained Genes cysE and cysK 

|l^i^7 7^v ; DNA(P|gM simultaneously to the same vector 

(1 2) /^r!Jt77 ta - i/X (12) Manufacture of bacteriophage 

EN501S-TC ©3— hm&MM (lambda)EN501 S-CYS which inserted cysE 

iaWit^T-lf SHFB^{^#ffii"5 and cysK gene in endonuclease cleavage site 

^> 9 1/7- HtyWrMiiL which exists in gene information part of 

\ZL, c y s E, c y s Kfi^ST* coat-protein manufacture of bacteriophage 

^ALfc/^r!)t77-^ (lambda)EN501 S-Tc 

X EN501 S-CYS <DMM It mixes bacteriophage EN501 S-Tc DNA10 

iufSfEtttf)'^ t* y ^77^^ microgram of said publication, and recombinant 

EN501S-TC DNA1 0/z g & body plasmid pOHCIOOT 3 microgram of said 

l$W\UUWL<D%WkZ-fo7y J* ^ publication, it adds this to 50-mM tris- HCI buffer 

K pOHCIOOT 3 ix g£?I^ (100 mM NaCI and 10 mM-MgS0 4 content, 

50mM h V ^-HC pH7.5) 50 microliter, furthermore, it adds EcoRI 

1 III OOOmM NaCI Rtf of 50U, it made it react at 37 degrees C for 2 

10mMMgSO 4 -aW> pH7.5) 5 hours. 

0 fi 1 \z.WM L % Sim, SOU About this reaction material, it performed phenol 

<D EcoRI £^PU 3 7°Cl?2 extraction and ethanol precipitation by the 

R#Fr)KJ£ £ itfco %%Wfctyn\^-^> conventional method, and obtained the deposit. 

V^T, ^f-ct «9 y^/— /vft It adds this to 50-mM tris- HCI buffer (10 

aj&O^c^ J — /^ifcm&ft^K mM-MgCI 2 and 0.1 mM ATP content, pH7.4) 8 

i±f^£#fc 0 r ti£ 50mM h microliter, it adds the T4DNA ligase of further 2 

!) 7-HC 1 Vifc ( 10mM units, it made it act at 4 degrees C for 18 hours, 

MgCI 2 ,&LF 0.1mM ATP iS^, and performed the ligation. 
pH7.4) 8 n 1 M^PU 
2^7 hOT4DNAU^ 
-fef^^DU 4fei8l$IBff 

[0 0 9 8] [0098] 

IHtifcDNAl Om g?:^ It wrapped obtained DNA10 microgram in the 

V • tT h d • /< ytr—i/l/t/ fe coated protein of the (lambda) bacteriophage by 

\z.£*9 l/^f!Jt77^W the in-vitro- packaging method, and prepared 

4HI5Slf"CS^ ^^^y* bacteriophage particles. 
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7 L\(D 

mm 1100(1 0 VmU 0. 5 m 

1) at3 0tt'3^»fi 

£ nn^c a cb 2 -e&s u 
T-Yi^ia^fflv^T3 2'c-ei 

0 . 5ml £ 1 5 0ml ^H^7 
?X=icp<Dl 0ml ©T- Yig 

<b ^ 5 X'Ulg £43 °C<D±%- £ 
3 2 0 c«T£-£T 



It added 1100(10 9 /mEscherichia coli I and 0.5 
microliter to this phage particle solution 50 
microliter, and kept in incubation at 30 degrees 
C for 3 hours. 

It treats this by (lambda) cb2 still like the method 

of said publication, furthermore, Tc 

(tetra-cycling) it obtained the lysogenic 

becterium by choosing a resistant strain. 

It carried out the shaking culture of this 

lysogenic becterium at 32 degrees C for 16 

hours using the T-Y medium. 

It vaccinates 0.5 ml of this culture medium into 

the 10 ml T-Y medium in, 150-ml conical flask, it 

cultivated. 

When the Klett unit became about 100, it raised 
temperature to 43 degrees C and carried out a 
shaking culture for 25 minutes, after that, it 
dropped temperature to 32 degrees C again, 
and continued the shaking culture for about 3 
hours. 



[0 0 9 9] 

tttttfl^ U J • Gen. Mi 
c r o b i o 1 . (12 8%, 1 
0 4 7-1 0 5 21, 1 9 8 2 

¥) iztm(Dj7mcm\ sa 
t\ oas L<Dmmmvk*mm 

mmoxm t mm\z ltd n 

ASrtttittU 1 0*-=-v b<D 
EcoR I T 3 7°CT*2 B#f H Wfc 

Ltz 0 $mitm<DDNAmn<D 



[0099] 

Thus, it carried out crushing treatment 
according 1 ml to an ultrasonic device among 
the obtained culture mediums. 
Let this crushed material be a cell extract, j. 
According to the method of a publication, it 
measured the enzyme activity of SAT and OASL 
to Gen. Microbiol. (128 volumes, 1047 - 1052 
pages, 1982). 

And it chose the active high strain. 
It extracts DNA like the method of said 
publication from this lysogenic becterium, it 
digested at 37 degrees C by EcoRI of ten units 
for 2 hours. 

It applied and analyzed the size of the DNA 
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T#n — ^HM.faWi fragment of this digest to the agarose 

(-SMI. #WLfc 0 -€:<Z>jg*, electrophoresis. 

SAT, O A S L ift &t£co}§J^ As a result, the lysogenic becterium of SAT and 

®f£#j2. 1 kbp CD pOHCIOOT OASL high activity maintained the DNA 

& 5£<Z) D N AWJt fcfiy* tt </ ^ fragment derived from pOHCI 00T of about 2.1 

/c 0 kbp(s). 

[0 10 0] [0100] 

U ± <D #Q < Lt^lf It separates Escherichia coli (E. coli) 1100 

(E.coli)1100( X EN501S-CYS) ((lambda)EN501 S-CYS) as mentioned above, 

£^8tU Bf^coM^x.ft:/^^ it performed production of expected 

V # 7 7 — is X recombinant body bacteriophage 

EN501S-CYScDf1;$!{£fTofc 0 (lambda)EN501 S-CYS. 

jpl, IH 1 0 \z. s II (12) tcfS In addition, the restriction enzyme map showed 

ifeco A. EN501 S-CYS ftM?)^ the procedure of (lambda)EN501 S-CYS 

M£®M&$li&M\z.X7sk LfCo production of a publication to item (12) at FIG. 

10. 

[0 10 1] [0101] 

<^ 9 —\Z- c y s cy Manufacture of the recombinant body phage 

sK, p t a £r|B|Bf td-a Wf~<5 DNA which contains cysE, cysK, and pta 

ll^X-^^T^v^DNACQl^M simultaneously to the same vector 

(13) *fl§K 1100(501CYS (13) Manufacture of Escherichia coli 1100 (501 

x PTA)<DpM CYS*PTA) 

MiEi£<£cD/^'T V t77~ It each mixes bacteriophage (lambda)EN501 

A. EN501 S-CYS DNA 1 0 n g S-CYS DNA10 microgram of said publication, 

*3«tr>*AEN1121S-PTADNA 1 and (lambda)EN1121 S-PTADNA 10 

0 ix g * Mi* b % i microgram, it adds this to solution 50 microliter 

50mM h V * of a 50-mM tris- HCI(pH7.5) /10 mM MgCI 2 /1 

-HCI(pH7.5)/10mM MgCI 2 /1mM mM dithiothreitol / 100 mM NaCI composition, it 

i/^-^rT. u 4 | — /W100mM adds Nhel (made by a Boehringer-Mannheim 

NaCI !ajj£c9^$ 50 » I izfato Yamanouchi company) of further 50 units, after 

L.Ht- 50^.— .y h<D NheK^ making it act at 37 degrees C for 2 hours, it 

— !) 1/13— AUJ^F^tt extracted [ phenol-] and precipitated [ ethanol-] 

M) SrgsiPU 3 7 0 C-C2^^ by the conventional method, and obtained the 

fEffl nrn^^y^ deposit. 
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A'tttUfttf:**/ — frV&k It adds this to solution 8 microliter of a 

L-Cfct®«5&#fc„ composition of a 50 mM tris- HCI(pH7.4)/1 0 mM 

50mM h V x MgCL2/10 mM dithiothreitol / 0.1 mM ATP, it 

-HCI(pH7.4)/10mM adds the T4DNA ligase (made by a 

MgCI2/10mM -y^-ir^ \"i h Boehringer-Mannheim Yamanouchi company) 

— /u/0.1mM ATP (DB.$,<Dfe of further 2 units, it makes it act at 4 degrees C 

•$.8 n ldgsflOU MC2i= for18hours. 

y hc7)T4DNA!> — Iff (-< It performed the ligation. 

K) SraaiDU 4°CT*1 8l$ffl 



[0102] [0102] 

#£>ti/cDNA 1 0/j g £rmjf£ It wrapped obtained DNA10 microgram in the 

4 "y ' fcf h o • /^yfr—zyy-if coated protein of the (lambda) bacteriophage by 

J; 9 l/^f!)^77-^ said in-vitro- packaging method, and prepared 

©ftSlfilt'S*, ^^f!J bacteriophage particles. 

t7 7-^^ll!Lf; 0 r It added Escherichia coli 1100 (10 9 /ml, 0.5 

<D7t — i/ftL^M'ifcS 0 m 1 (c microliter) to this phage particle solution 50 

1100 ( 1 0 9 /mL 0. microliter, and kept in incubation at 30 degrees 

5 M 1 ) SriPx. 3 0 °C-C 2 B#Pb1 C for 2 hours. 

fflLfco bnIS From this thing, it treats by (lambda) cb2 like the 

t IrI^I^ A. cb 2 "C#t?§ above, it obtained the lysogenic becterium. 



[0103] [0103] 

%%MW^Wi fi> 1 . 5 n g /ml It did not grow by the medium containing a 1.5 

©fhyf'f^li^^Mt microgram/ml tetra-cycling, but chose this 

51£iti"C£Wii:"f x v°7 — 9T& lysogenic becterium as a strain which is 

/&Ht£r^£: LTV^Ifc^LTH deleting plaque formation ability. 

iRLfco Z.<OW$i&fltz1i$&z. The method to detect the recombinant body 

f£DNA£r"a W1~ -5 litfc <£ "916 DNA from the strain containing this selected 

^x.ftDN A$r^ffi"f"57jfe?r recombinant body DNA was shown below. 

ty.yitZ.fF L/c 0 WR £ tL/c|fi.#l It vaccinates the lysogenic becterium containing 

x.($DNA$:tl't5^Ii5r the selected recombinant body DNA into a T-Y 

T — Ytgi&dtgfli LT , medium, after raising 43 degrees C and shaking 
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h^. — y M*$J 1 0 0 izfji^fz temperature for 25 minutes in the place where 

6-efig£4 3°C(ii±#£ the Klett unit became about 100, again, it 

itX 2 5jfr?$Mk 5 Ltz'&U dropped temperature at 32 degrees C, and 

3 2 °Clcp$T £ ^tX continued shaking for about 3 hours. 

$}3&f?$Mk o%Wztttz 0 Z<D Thus, it adds chloroform 50 microliter to the 

J; o \z LX'&tztitctg^Mlz? obtained culture medium, furthermore, it 

do*M50// l$:ii)Dl, continued shaking for 20 minutes at the 

3 2 °C"C 2 0 ft?$Mb temperature of 32 degrees C (it carries out the 

5£Ht~t (Z\<DWiifel,z.£ VMM bacteriolysis by this operation), performed 

i"-5 0 h ^"fe^ =fc 9 7i /— /u phenol extraction and ethanol precipitation by 

ttffi&t!^ 9 J — /MtltSrff ^ the conventional method, and extracted DNA. 
DNA^ffittJLfeo 

[0 10 4] [0104] 

r©i9ttt#f>*ifcDNA Thus, it treats obtained DNA by EcoRI as 

£\ iuf££>#n< IT EcoRI "C^ mentioned above, it applied to the agarose 

T^o-^lMIt^ electrophoresis and analyzed the size of a DNA 

ItDNAi^t^^ML fragment. 

tz a ^ro^H, Mtil&titzMW. As a result, it became clear that the 

l©ftitt5Wx.frDNA recombinant body DNA which the selected 

(i, c y s c y s Klfef lysogenic becterium maintains maintained the 

fce&tf pOHC100T ioJ;r>*p t DNA fragment derived from pAK222LL 

a Mfc^ZiStf pAK222LL & 5)5 containing cysE, pOHCI 00T containing a cysK 

<D D NAi)t £r{£ft i~ bi* gene, and a pta gene. 

mWLtCo &,±(DttD< LX*m It separated Escherichia coli (E. coli) 1100 

m (E.coli)1100 ( X 501 CYS x ((lamba) 501CYS*PTA) as mentioned above. 

PTA)£#8t LtZo fts M 1 1 In addition, (lamba) 501CYS*PTA given in item 

9(13) fdfe$c<£> 3.501 CYS (13) at FIG. 11 The restriction enzyme map 

x PTA f£K 0> 3Mi & fM RBI* * showed the procedure of production. 

mm^xTjkLtco 

(0 10 5] [0105] 

CUM 2 3 -*»«JBKIE* [Example 2] 

ft 1 1 00 ( X 501 CYS x PTA)$c £ Manufacture of L- sulfur containing amino acid 

ffl^SL --g^T 5: / ^coMje using - Escherichia-coli transformed-body 1100 

strain ((lamba) 501CYS*PTA) - 
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BUl2fetfe<^^:fliB 1100( X It vaccinates Escherichia-coli 1100 ((lamba) 

501CYSxPTA)#c£T-Yi#ttjj 501CYS*PTA) strain of said publication into 2 

(h V 7 b~y 1% S m-&*-*x ml (trypton 1%, 0.5% of yeast extract, 0.5% of 

0 . 5 %^ %aVc-y~ V V V 0 . sodium chloride) of T-Y media, it carried out the 

5 %) 2ml U 3 0 S. shake culture at 30 degrees for 16 hours. 



[0106] 

mbtitcigmy?) 1ml 500ml 

L, j^SLfc 50ml (DTYtgitil 
(by 7° hi/ 2%, 
1 % % mti- h V !)A0. 7 
5 %, tfrffcv ^ mM) 
K&IIU 3 2°CTiS!Mi#4iU 

^^5/ (.ex - y ttfffo 1 0 OtC 

fc 0 



[0106] 

It dispenses 1 ml of obtained cultures to a 
conical flask with the 500-ml branch, it 
vaccinates 50 ml TY medium (trypton 2%, 1% of 
yeast extract, 0.75% of sodium chloride, 1 mM 
of magnesium chloride) which sterilized, it 
carries out a shaking culture at 32 degrees C, it 
raised 42 degrees C and carried out the shaking 
culture of the temperature for 20 minutes in the 
place where the Klett unit became about 100. 
Again, it dropped temperature at 37 degrees C, 
and continued the shaking culture for about 4 
hours. 



[0 10 7] 

LT0ft£H£>, lOmMDV 

mxv t^mmm (pH7. 5) 
fcssa&jwa&iB&u mm* 

(80m gm&Mft^M) «r, ± 
]) y 20mM, 7±f-/VC o A 
0.1mM (L-iry y 1 mmol £> 
tc<0 0. 0 0 5mmol X'h6), 
7-fefvuy y^40mM, mitfc 
St20mM, EDTA0.8mM, t'V 
K*f-/HJ ym 0.2mM 

i o mM y ym.fi y *? Mmm 



[0107] 

After the culture completion, it centrifuges a 
culture medium, collects microbial cells, and 
carries out after-suspension ultrasonic-wave 
crushing at 10-mM potassium phosphate buffer 
(pH7.5), it considered it as crude-enzyme liquid. 
It let the obtained crude-enzyme liquid (80 
microgram protein equivalent amount) react for 
30 minutes at 30 degrees C in addition to 0.5 ml 
(pH7.5) of 10-mM potassium phosphate buffer 
containing serine 20 mM, 0.1 mM (for it to be 
0.005 mmol per L- serine 1 mmol) of acetyl 
CoA, 40 mM of acetyl phosphate, 20 mM of 
hydrogen sulfide, EDTA0.8 mM, and 0.2 mM of 
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0. 5ml (pH 7. 5) Cijjnx., pyridoxal phosphate. 

30°CT* 30 ftfflfcJfc&ittio S It is Millipore immediately after the reaction 

fi>1feTi>kW. i bK 5. l> tf?T Ultra completion. It obtained the reaction mixture 

free C3GC (MW=1 0000)?: fflv except a microbial cell by carrying out a 

-CJHatiS't'S r. t (d ct "9 membrane filtration using Ultra free C3GC (MW 

m^tc%.j&m*'&tc 0 =10000). 



[0 10 8] 

fc*5, ±lESCTf»S AT® 
mtO. 1 6U, OAS U£f4 
113. 7U, PTAffii4li3. 
OUT'fcofc 0 £/»7&<7>£ 

fimzmfcLxm i ic^tfc 

c y s Eto^Xlc y s KMB^F 
<DZh*m\L\^tz.-f7*^ KDN 

a^w-ts^m 1100 ft U 

EN501S-CYS) ^o^T^^ttl 



[0108] 

In addition, as for the SAT activity in the 
above-mentioned reaction mixture, 3.7U and 
the PTA activity of 0.1 6U and OASL activity 
were 3.0U. 

It measured the content of L- sulfur containing 
amino acid in the reaction mixture after the 
reaction completion, and was shown in Table 1 
(this invention 1). 

Moreover, it performed formation reaction of L- 
sulfur containing amino acid similarly about 
1100 strain ((lambda)EN501 S-CYS) of 
Escherichia colis which have the plasmid DNA 
which reinforced only cysE and a cysK gene for 
the comparison (control 1). 
These results were collectively shown in Table 
1. 



[0 10 9] 



[0109] 
[TABLE 1] 



(mM/30min.) 



ft Strain 

/ £ M fi L- sulfur-containing-amino-acid throughput 
(mM/30min.) 
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( * % m i ) * j 
i 

(A501CYSxPTA) 

0. 6 



1100 (This invention 1) Escherichia coli 1100 
2 1.2 

((lambda)501CYS*PTA 
1100 (Control 1) Escherichia coli 1100 

0.6 



(AEN501 S-CYS) 



((lambda)EN501S-CYS) 



[0 110] 

mi <fc 9, fclSWUiJ: Ofcfeft 

5, -r * ^ *> , * jj§ ® 

11 00(501 CYS X PTA) ^ h # ?> 

m^it LT L — -afiKT 5 7 ®?<7> 
^jM^ifjQLT, PTA©# 
4ia57tf;vCoAfft| 

* Sr*|g m <D t> <D (d -t 5 7c * 
it, Ttf/VCoAroSW 
tf>HS£0. 3mM (L-iry 
^ 1 mmol fc <9 0 . 0 15 
mmol) KtS^i^ofc. 

[0 111] 

[ H tt ^ 3 ) ^11 
JM101(pOHE100) 
JM101(pOHE100T) tfc x 

jmioi(pohkioo) m *5 X t>* 

JM101(pAK222LL) #fc£H;M 
2 <h Lfc. Hl^ 
^-^c7)0^(cov>T. HM2 



[0110] 

It is obtained by this invention from Table 1 , that 
is, as compared with the crude-enzyme liquid of 
a control, the throughput of L- sulfur containing 
amino acid increases the crude-enzyme liquid 
obtained from Escherichia coli 1100 (501 
CYS*PTA), it turns out that the effect of the 
reinforcement of an acetyl-CoA regenerating 
system which it depends in the presence of PTA 
has shown up. 

In addition, in the above-mentioned control 1, in 
order to make the amount of manufacture of L- 
sulfur containing amino acid into this invention, 
it needed to set concentration in the reaction 
mixture of the acetyl CoA to 0.3 mM (0.015 
mmol per L- serine 1 mmol). 

[0111] 

[Example 3] 

Escherichia-coli JM101 (pOHE100) strain and 
JM101 (pOHE 100T) A strain, JM101 
(POHK100) strain, and JM101 (pAK222LL) It 
each cultivated the strain like Example 2. 
Furthermore, it prepared crude-enzyme liquid 
like Example 2 about each microbial cell. 
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t IrMHI- LXW&M'(&&MML It performed formation reaction of L- sulfur 

tz 0 ^fig^f^^ &2lC7jkir containing amino acid like Example 2 except 

-5 <£ 5 l-£fe>JP"t"5J^ adding each crude-enzyme liquid so that it may 

it, "MMM 2 t loHf L --afijfi: become active as shows in Table 2. 

T 5 /$?<0£$JxJ£<HTofc 0 And it measures the throughput of L- sulfur 

f Lt, L — "§T^tT 5 J S§<7>4. containing amino acid, the result was shown in 

M*M£U t&¥k*%L2\z.7F Table 2. 

[0 112] [0112] 

[^2] [TABLE 2] 



aSJ&PL Strain It added, 

fc $sJDL7c:6#S L— Added enzyme L- sulfur containing amino 

^fiStT 5 / m acid 

ffitt (U) Kind of enzyme Active (U) 

±l=it(mM/30min.) Throughput (mM/30min.) 



(**«2) 



(This invention 2) 



JM101(pOHE100T) % 

• i 



(pOHE 100T) stock 



S JM101 

AT' 0.16 0.16 

JM101(pOHK100)$c OASL JM101 (pOHK100) strain 

3.7 0 . 9 5 3.7 0.95 



SAT' 
OASL 



JM101(pAK222LL) $ 

3. 0 

JM101(pOHE100)$c 

16. 0 



PTA JM101 (pAK222LL) Strain 
3.0 

(This invention 3) 
SAT JM101 (pOHE100) strain 
16.0 



JM101(pOHK100)tfc OASL JM101 (pOHK100) strain 
3.7 0 . 4 5 3.7 0.45 



PTA 

SAT 
OASL 
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JM101(pAK222LL) * PTA JM101 (pAK222LL) Strain PTA 

3. 0 3.0 

(MM 2 ) (Control 2) 

JM101(pOHE100T) ffi. SAT 1 JM101 (pOHE 100T) stock SAT 1 

0. 16 0.16 

JM101(pOHK100)#c OASL JM101 (pOHK100) strain OASL 

3.7 0 . 2 6 3.7 0.26 

(MM 3 ) (Control 3) 

JM101(pOHE100)tfc SAT JM101 (pOHE100) strain SAT 

16. 0 16.0 

JM101(pOHK100)|* OASL JM101 (pOHK100) strain OASL 

3.7 0. 1 5 3.7 0.15 



ftl) SAT 1 : L - -s^t-J y Notes 1 SAT 1 : It stopped receiving the feedback 

l:i57>f- K'< y t HL$£rg inhibition by L- cystein. 

fttc<<7^o/t Enzyme 

mm 



[0 113] 

WiM LT7tf;vCo 

Ac, SATWl-^t^ 
^ cfc 5 7 w - K'* s/ * PtS£ 



& <o {*ftm 3 ) % Rj&mizma 

-f 5 S A T (7) 1: t #31 2 <D m 

i/i oot-ii^t 



[0113] 

Table 2 shows that the throughput of L- sulfur 
containing amino acid is high compared with a 
control, when based on the method of this 
invention. 

That is, if PTA is added and an acetyl-CoA 
regenerating system is reinforced, the 
throughput of L- sulfur containing amino acid 
will increase. 

Moreover, in the one in which SAT active 
became hard to receive feedback inhibition by 
L-cystein, the throughput is increasing more 
notably (this invention 3), it is turned out that the 
quantity of SAT to add to a reaction mixture is 
enough to be about 1/100 of this invention. 
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[0 114] 

(H»J4) *JIIK 1100 (I 
EN501S-CYS) ft, &£Tf 1100 
( 1 EN1121S-PTA)!* ^ HSfefiJ 

Sttlc&S J: 9(^^JPi-5^ 
fi, Hffi#J 2 <t (p)^^ L — %m 

Ltz a 



[0114] 

[Example 4] 

Escherichia-coli 1100 ((lambda)EN501 S-CYS) 
A strain and 1100 It each cultivated the strain 
((lambda)EN1121 S-PTA) like Example 2. 
Furthermore, it prepared crude-enzyme liquid 
like Example 2 about each microbial cell. 
It performed formation reaction of L- sulfur 
containing amino acid like Example 2 except 
adding each crude-enzyme liquid so that it may 
become active as shown in Table 3. 
And it measures the throughput of L- sulfur 
containing amino acid, the result was shown in 
Table 3. 



[0115] 
[^3] 



[0115] 
[TABLE 3] 



St* $sAP Strain It added. 

Lfc gs;>JPL/cg$^ L— Added enzyme L- sulfur containing amino 

*aUtT acid 

Mm<Dmm (U) Kind of enzyme Active (U) 

£Hil(mM/30min.) Throughput (mM/30min.) 



W 4 ) (This invention 4) 

1100 (AEN501S-CYS) tfc S 1100 ((lambda)EN501 S-CYS) Stock SAT 1 

AT 1 0. 1 6 0.16 

O A S L 3.7 OASL 3.7 0.88 

0. 8 8 
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1100 (AEN1121S-PTA)tt P 1100 ((lambda)EN1121 S-PTA) Strain PTA 
TA 3. 0 3.0 
(MM 4 ) (Control 4) 

1100 UEN501S-CYS) ft S 1100 ((lambda)EN501 S-CYS) Stock SAT 1 
AT 1 0. 16 0.16 

O A S L 3.7 OASL 3.7 0.30 

0. 3 0 



Si) SAT 1 : L — i/^'rj 1/ Notes 1 SAT 1 : It stopped receiving the feedback 
\Z. «fc 5 7 << — K'< y V PJS inhibition by L- cystein. 
|j-{w< < frofc Enzyme 



[0 116] 

rtis^s, IP*>, pta£ 

iJ0LT7tf^C o AS4^ 



[0116] 

Table 3 shows that the throughput of L- sulfur 
containing amino acid is high compared with a 
control, when based on the method of this 
invention. 

That is, if PTA is added and an acetyl-CoA 
regenerating system is reinforced, the 
throughput of L- sulfur containing amino acid 
will increase. 



[0117] 



[0117] 



#$6Wfc«fc*Uf» SAT, PT 

Afc-j;(;oASL4iiiiiti 
tern nmmw- * m v ^ 5 r t sc <t 

r^^-e#§ 0 L^t>, PTA 



[ADVANTAGE OF THE INVENTION] 

According to this invention, moreover compared 
with a conventional method, it can manufacture 
L- sulfur containing amino acid by a high-yield 
rate easily from L- serine by using the 
transformed body excellent in SAT, PTA, and 
the OASL producing ability. 
And it is not necessary to add a lot of acetyl 
CoA, and can cheaply manufacture L- sulfur 
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fxfo&fa j<1k<DT containing amino acid from performing reaction 

■fe^vWC o A &ffiMirZ>'XMfr in the presence of PTA and acetyl phosphate. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



1 1 [FIG 1] 

p t a Mfc^^ifiLgsMZWioXTJ It is the figure showing the amino acid sequence 

I^SIE^ij^^ t>^# fctj £ tifc P of PTA drawn from the base sequence and this 

T A<DT 5 y §£IE£iJ3r7r^Hl~C base sequence of a pta gene. 



im2] [FIG 2] 

pta jt-fi^-OiiSSfi^'J *5 £Tf It is the figure showing the amino acid sequence 

i£i£3SiE£iJ frb # # t£j $ tifc P of PTA drawn from the base sequence and this 

TA©7^y i£SE£ | J&7r:i~l2l'£ i base sequence of a pta gene (continuation). 

fe5 (o^£) 0 

[HI3] [FIG 3] 

pta iSfK^-coSaSSB^U jo «t 15 It is the figure showing the amino acid sequence 

f^iilSSS^J j> # ttj $ ti/fc P of PTA drawn from the base sequence and this 

TACiT;/ ^ia^iJSr^-MH"C base sequence of a pta gene (continuation). 

fo% (0^§:) 0 

[M4] [FIG 4] 

c y s Eal'S J f-(O^SiE?iJ?r^ It is the figure showing the base sequence of a 

t"HI"Cfc-5o cysEgene. 

[IH 51 [FIG 5] 

c y s KiSfe^-CD^SSE^iJ^r^: It is the figure showing the base sequence of a 

1-|H-efc5o cysKgene. 



[116] [FIG 6] 

pAK222LL ftWl<V¥-M&fflM& It is the figure having shown the procedure of 
^±feH(-T7FLfclHT'fc6o pAK222LL production with the restriction 
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7 ] [FIGl 7] 

pOHEIOOT ftM<D^M&fflftk It is the figure having shown the procedure of 

M$li&mizX7lkVtzmx~foZ> 0 pOHEIOOT production with the restriction 

enzyme map. 

IH 8] [FIG 8] 

POHK100 ft&<DZ£0&&mm POHK100 It is the figure having shown the 

^tfeUKcT^ LtzMXhho procedure of production with the restriction 

enzyme map. 

[El 9] [FIG. 9] 

X EN1121S-PTA jfeM<D^V$%: It is the figure having shown the procedure of 

WJRI**%BfcT*bfc0"T?*> (lambda)EN1121 S-PTA production with the 

<5 0 restriction enzyme map. 

[010] [FIG. 10] 

X EN501S-CYS f£®i<D#JiI£- It is the figure having shown the procedure of 

MWtBmi&mfcXTFLtcmX'fo (lambda)EN501 S-CYS production with the 

<5 G restriction enzyme map. 

[mi i ] [fig 11] 

X501CYSXPTA flaRtf>3MIS& (lamba) 501CYS*PTA It is the figure having 

W&M^MMlcXTFLtcWlXfo shown the procedure of production with the 

5 0 restriction enzyme map. 
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[HI 1 ] [FIG. 1] 



CTKCTCATTTCACAaXCACCTCACCTGTGTCTWCTM W 

SRr£M LIPTGTSVGLTSVAWROPCHGT » 

CCCCTATTATtATGCTGATCCCTACCGGAACCACXXTCGGTCTGACCAGCCTACCTTGGCGTGATCCGTGCAATCGXACC 160 

ORRSSERFOTVRSAAYRHRCAOOTTTE SS 

CAAACGCCTTCGTCTCAGCGTTTTCAAACCTATCGCTCAGCCCCGTACCGGTGGCGATCCCCCGATCAGACTACGACTAT 240 

VRAHSSTTTAAEPLKHSYVEGLLSSN «1 

CCTCCCTCCCAACTCTTCCACCACGACGGCCGCTGAACCGCTGAAAATCAGCTACCTTGAACGTCTCCTTTCCAGCAATC 320 

QKDVLKEtlVANYflANTKDAeVVLVEG 101 

ACAAAGATGTCCTGATGGAAGAGATCGTCGCAAACrACCACCCTAACACCAAAGACGCTGAAGTCGTTCTGGTTGAAGCT 400 

LVPTEKHQFAOSLNfEIAKTLNAEIVF «5 

CTGGTCCCCACACGTAAGCACCAGTTTGCCCAGTCTCTGAACTACCAAATCGCTAAAACCC^GAATGCGGAAATCCTCTT 410 

VHSQGTOTPEQLXERIE LTRNSFGGA 1*1 

CCTTATGTCTCAGGGCACTGACACCCCCCAACAGCTCAAACAGCCTATCGAACTGACCCCCAACACCTTCCGCGGTCCCA 560 

KHTNITGVXVHKLNAPVDCQCR'TRPDL IBB 

AAAACACCAACATCA«:CCCGTTATCCTTAACAMCTCAACCCACCCCTTGATGAACACGGTCGTACTCCCCCGGATCTC MO 

SEIFDDSSKAKVHNVDPANVQESSPLP 215 

TCCGAGATTTTCGACGACTCTTCCAAAGCTAAAGTAAACAATGTTGATCCGGCXIAACCTCCAACAATCCAGCCCCCTGCC 720 

VLGAVPHSFD LIATRAIOMARHLMAT 241 

CGTTCTCGCCGCTGTGCCCTGGAGCTTTGACCTCATCCCGACTCGTGCGATCCATATCGCTCGCCACCTCAATGCGACCA 800 

irNEGDIMTRRVKSVTFCARQHSAHAG 2« 

TCATCAACCAACGCGACATCAATACTCGCCGCGTTAAATCCCTCACTTTCTCCCCACGCCACCATTCCGCACATCCTGGA 110 

Base sequence of pta gene and amino acid sequence of PTA 



[1212] [FIG 2] 

ALRAGSLLVTSAORPDVLVAACLAAMM 295 

GCACTTCCTGCCCGTTCTCTGCTGCTGACTTCCGCACACCGTC 1«0 

GVEIGALLLTGGYEMOARISKLCERA 321 

CGGCCTACAAATCGGWCCCTGCTGCTGACTGGCCGTTA 104 0 

FATGLPVPMVHTHTHQTSLSLQSFNLE 348 

TCGCTACCGGCCTCCCGGTATTTATCGTCAACACCAACACC^ 1120 

VPVDDHERIEKVQEYVANtlNAOHIES 375 

GTTCCCGTTGACGATCACGAACGTATCGAGAAJW3TTCAGGAATACCTTGGTMCTACATCAA 1200 

LTATSERSRR LSPPAFRYQLTEI.ARK 401 

TCTGACTGCCACTTCTGAGCGCAGCCGTCGTCIGTCTCCGCCTGCGTTCCCTTATCACCTGACTGAACTTGCCCGCAAAG 1 2 a o 

ACKRINLPEGDEPRTVKAAAICAERCI 42B 

CGGGCAAACCTATCGTACTGCCGGAAGGTGACCAACCGCGTACCGTTAAAGCAGCCGCTATCTGTGCTGAACGTGGTATC 13S0 

ATCVLLGNPAEINRVAASQCVELGAGX 455 

CCAACTTGCGTACTGCTGGGTA^TCCGGCAGAGArCAACCCTCTTGCAGCGTCTCACGGTGTAGAACTGGGTGCAGGGAT 1 440 

EIVDPEVVR ESYVCRLVELRKNKGMT 4B1 

TGAAATCGTTGATCCAGAAGTGGTTCGCGsAAAGCTATGTTGGTCGTCTCGTCGAACTGCGTAAGAACAAAGGCATGACCG 1520 

ETVAREQLEDNVVLGTLMLEQOEVOGL 508 

AAACCGTTGCCCGCGAACAGCTGGAAGACAACGTGGTGCTCGCTACGCTGATGCTGGAACAGGAIGAAGTTGATGGTCIG 1600 

VEGAVHtTANTI RPPLQLIKTAPCS-SL 535 

GTTTCCGGTGCTGTTCACACTACCGCAAACACCATCCCTCCGCCGCTGCAGCTGATCAAAACTGCACCGGGCAGCTCCCT 1680 

.VSSVPPMLtPEOVtVYCDCAIH'PDPr 561 

GGTATCTTCCGTCTTCTTCATCCTCCTGCCGGAACAGGTTTACGTTTACG^ 17«0 

AEQLAEXAIQSADSAAAFG1EPRVAML 386 

Base sequence of pta gene and amino acid sequence of PTA (continued) 
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[113] [FIG 3] 



CTGAACAGC T GGCAGAAATCGCGATTC AG TCCGCTGATTC CGCTCC GGC CT TCGGTATCGAACCGCGCGTTGCTATGC TC 1140 

SYSTCTSCAGSDVBKV REATRLAQEKR 415 

TCCTACTCCACCCCTACTTC1CCTCCACGTAGCGACGTACAAAAAGTC 1920 

PDLHIOGP LQYDAAVMADVAKSKAPN 441 

TCCTG ACCT CATGATCG ACGC TCCGCTGC AGTACGACGCTGCGG T AATGGC TGACGTTGCGAAATCCAAAGCGCCG AACT 2000 

SPVACRATVFIFPDLMTGHTTYKAVQR 46ft 

CTCCGGTTGCAGCTCGCGCTACCGTGTTCATCTTCCCGGATCTGAACACCGGTAACACCACCTACAAAGCGGTACAGCGT 2000 

SADLISIGfMLQGMRKPVNDLSRGALV 49S 

TCTGCCGACCTGATCTCCATCGGGCCGATGCTGCAGGGTATGCGCAAGCCGGTTAACGACCTGTCCCGIGGCGCACTGGT 2140 

DDI VYTIALTAIQSAQGO" n3 

TGACGAT ATCGTCTACACCATCGCGCTCACTGCCATTCAGTC7GCACAGCAGCACTAATCTCGTCATCATCGCACCTTTC 2 24 0 

I 

CGCTGCGGATATCTGAACCGGAMTAATCACyTTtCCGGTTTTTTATTCTCTTAATTTGCATtAATCCTTICTGATTAT 2320 

CTTGCTTAACTGCGCTGCATCAATGAATTGCGCCATCCCACTTTGCATACTTACCACTTTGTTTTCTGCAAGGGAATATT 2400 

TGCGCTATGTCCCCAATCACTGAATCCAAACCAACAAGAAGATGGCCAATGCCCGATACGTTCGTGATTATC^ 2410 

TCCTATTTTAACCAGCCTTGCCA^CTGGGTACTTCCGGTGGCGATCTTTCACAGTCAGGAAGTGCAGTATCAGGTTCATG 2360 

CTCAAACAAAAACACGCAAAGTCGTAGATCCAMAGCCATTTCCCGCCATTCTCArACCTAACCGAAACAGCCCCGAACC 2440 

CTCAAGTATCAACCCGCCGATC AGCTGTTCACGACGGCCGATGAACGCCCCGGG 2494 

Base sequence of pta gene and amino acid sequence of PTA (continued) 
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FXtGTCGTGTG AAGAACTGCA~& TT0TCTCG AACAATATTA AACCCGAACC CAGAACGCTC 

70 SO 90 100 110 1?0 

GCGCACTGTG AGCCAATGCT GCCCAGTTTT TACCACGCGA CGCTaCTCAA GCaCCaaaaC 

130 140 ISO 160 170 100 

CTTGGCAGTG CACTGAGCTA CATCCTGGCC AACAAGCTGT CATCGCCAAT TATCCCTGCT 

190 200 2X0 220 230 240 

ATTGCTaTCC GTGAAGTC0T GCAACAAGCC TACGCCGCTG ACCCCCAAAT GATCGCCTCT 

250 240 270 200 290 300 

CCGGCCTGTG ATATTCACGC GGTCCGTACC CGCGACCCGC CAGTCOATAA ATACTCaaCC 

310 - 320 330 340 3SO 360 

CCGTTGTTAT acctoaaggg ttttcatgcc ttgcaggcct atcgcatcgc tcactggttc 

370 300 390 400 410 420 

TCGAATCACG GOCGTCGCOC ACTGGCAATC TTTCTGCAAA ACCAGGTTTC TGTGACGTTC 

430 440 4S0 460 470 480 

CAGGTCCATA TTCACCCGGC AGCAAAAATT GCTCGCGGTA TCArCCTTCA CCACCCCACA 

490 S00 310 5-20 630 540 

CGCATCGTCG TTGGTGAAAC GGCGGTGATT GAAAACCACG TATCCATTCT GCAATCTGTG 

5S0 960 570 $60 590 600 

ACGCTTCCCG GTACGGGTAA ATCTGGTGGT GACCGTCACC CCAAAATTCG TGAAGCTCTG 

610 620 630 640 660 660 

ATGATTGGCC CCGGCGCCAA AATCCTCCGC AATATTGAAO TTGGGCCCGG CGCCAACAri 

670 680 890 700 710 720 

GGCGCAGCTT CCGTGGTGCT GCAACCGCTC CCGCCGCATA CCACCGCCGC TGCCCTTCCC 

730 740 750 760 770 780 

GCTCGTA7TG TCGGTAAACC AGaCaGCOAT AAGCCaTCAA TCOAT IaTGGA CCAGCATTTC 

79q m lU 

AACGGTATTA ACCATACATT TGAGTATGGC GATGGOATI 
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10 20 30 40 SO SO 

(^tcMYaaOa mTTaXxCtl TAACTCGCTO ACTATCCGTC ACACCCCCCT CCTTCCCCTC 

B * aF> 70 80 90 100 110 120 

AATCGCATCG GTAACGCaCG CAT7CTGCCC AACGTGGAAT CTCCTAACCC CAGCTTCAfiC 

130 140 ISO 160 170 UO 

CTTAAOTCCC GTATCOOTCC CAACATOATT TGCGATCCCC AAAA.GCGCGO CGTOCTGAAA 

190 200 210 220 230 240 

CCAGGCGTTG AACTGGTTGA ACCGACCAGC GCTAATACCG GGATTGCACT GCCCTATGTA 

290 260 370 280 290 300 

GCTGCCGCTC GCGGTTACAA ACTCACCCTC ACCATGCCAC AAACCATGAG TATTCAACOC 

310 320 330 340 330 380 

CGCAAGCTGC TGAAAGCCTT AGGTGCAAAC CTCCTCCTGA CCCAACCTCC TAAAGGCATO 

370 380 390 400 410 420 

AAAGGCGCAA tccaaaaagc agaaoaaatt gtcgccagca atccagagaa atacctcctc 

430 440 450 480 470 480 

CTGCAACAA7 TCAGCAA7CC GGCAAACCCT GAAATTCACG AAAAGACCAC CGGTCCGGAG 

490 aOO 510 520 530 540 

aTaTGCGAAG ataccgacgc tcagcttgat otatttattq CTGGCCTTCG oactggcggt 

550 560 570 580 590 600 

ACC7C0ACTC GCGTCACGCC CTACaTTAAA GGCACCAAAG GCAAGaCCGA TCTTATCTCT 

610 620 630 640 SSO 660 

GTCGCCGTTG AGCCAACCOA TTCTCCAGTT ATCGCCCAGG CGCTCGGAGG TGAAGAOATT 

670 680 690 700 710 720 

AAACCTCCCC CC CAT AAA AT TCACCGTATT ccccctcgtt TTATCCCGCC TAACCTCCAT 

730 740 750 760 770 760 

CTCAAGCTGG tcgataaagt cattggcatc accaatcaao aaocoatttc taccocgcgt 

790 800 810 820 830 840 

cctctgatgg aagaagaagg tattcttcca ggtatctctt ctggagcacc TGTTGCCCCG 

450 660 670 860 690 900 

GCCTTGAAAC tacaacaaca tgaaagcttt accaacaaga atattgtcgt tattctacca 

910 920 930 940 950 980 

TCATCGGCTG agcottattt aagcacccca ttctttcccc atctcttcac TGACAAAGAA 

Tl )GCAACAGb>%^rsCCAGCT TOl 
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[FIG 6] 
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5* C6CGAATTCGAACCTTCTAGA 
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Manufacture of pAK222LL 
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[FIG 7] 
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cys E gene 

Manufacture of pOHEIOOT 
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[0 8] [FIG 8] 
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Manufacture of cys K gene 
Preparation of pOHEIOOT 

[0 91 [FIG. 9] 




Manufacture of recombinant body phage DNA X EN1121S-PTA 
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[FIG. 10] 




In yitro packaging 
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Manufacture of recombinant body phage DNA X EN501S-CYS 
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[FIG 11] 
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Manufacture of recombinant body phage DNA X 501CYSXPTA 
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[AMENDMENTS] 



imm 0 ] M 8 ^ 7 5 0 [FILING DATE] July 5, Heisei 8 



[AMENDMENT 1] 



mjEtt^WM%] mmm [amended section] specification 



[}$IE*r#lJl@£] 0 0 50 [AMENDED ARTICLE] 0050 



[METHOD OF AMENDMENT] REWRITE 



[CONTENTS OF AMENDMENT] 



[0 0 5 0] 

lml ^fc<9, 0.1-50 m 1 % B 

1. 1< i -20^ i (D^^-e 

10~60°C, L < 20- 
50°C, £ L < (4 36~48°C 

■?h<0, pHfiiif:5~9, # 

£ t< f£ 6-8.5 -Cfo5o £fc, 
Sii5f4> iiS, 1~8 0B#^T' 

-Ta r irK«fc >9, £fifeLfcL- 



[0050] 

As an organic solvent, it can use toluene, a 
xylene, acetone, an aliphatic alcohol, benzene, 
or ethyl acetate. 

These are usually per 1 ml of reaction mixtures, 
and 0.1-50 microliter, preferably it is used by 
concentration of 1-20 microliter. 
Reaction temperature is usually 10-60 degrees 
C, preferably it is 20 - 50 degrees C, most 
preferably, it is 36 - 48 degrees C. 
PH is usually 5-9, preferably it is 6-8.5. 
Moreover, it usually finalizes reaction in 1 to 80 
hours. 

In addition, formed L- cystein is convertible for 
L- cystine by supplying oxygen to a reaction 
mixture by operation of gas-passage etc. 
among reaction. 

Moreover, it can release the feedback inhibition 
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Jft"f5r.idS"C#5o L of the SAT activity by L-cystein. 

— isx-rj ytcj:^ S ATfStt Therefore, the reaction yield of L- sulfur 

(D y -i — K'* y V PIUF £r#?l$rt" containing amino acid is raised. 
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